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Abstract
We make two complementary contributions to effi ciently estimate dynamic factor models: a 
frequency domain EM algorithm and a swift iterated indirect inference procedure for ARMA 
models with no asymptotic effi ciency loss for any fi nite number of iterations. Although our 
procedures can estimate such models with many series without good initial values, near 
the optimum we recommend switching to a gradient method that analytically computes 
spectral scores using the EM principle. We successfully employ our methods to construct 
an index that captures the common movements of US sectoral employment growth rates, 
which we compare to the indices obtained by semiparametric methods.
Keywords: indirect inference, Kalman fi lter, sectoral employment, spectral maximum likelihood, 
Wiener-Kolmogorov fi lter.
JEL classifi cation: C32, C38, C51.
Resumen
Realizamos dos contribuciones complementarias para estimar efi cientemente modelos 
factoriales dinámicos: un algoritmo EM espectral y un procedimiento de inferencia indirecta 
iterada rapidísimo para modelos ARMA sin pérdida de efi ciencia asintótica para cualquier 
número fi nito de iteraciones. Aunque nuestros métodos pueden estimar dichos modelos 
con muchas series sin buenas condiciones iniciales, cerca del óptimo recomendamos 
cambiar a un algoritmo del gradiente calculando analíticamente los gradientes espectrales 
usando el principio EM. Empleamos con éxito nuestros procedimientos para construir un 
índice que captura los movimientos comunes de las tasas de crecimiento del empleo a 
escala sectorial en Estados Unidos y lo comparamos con índices obtenidos con métodos 
semiparamétricos.
Palabras clave: inferencia indirecta, fi ltro de Kalman, empleo sectorial, máxima verosimilitud 
espectral, fi ltro de Wiener-Kolmogorov.
Códigos JEL: C32, C38, C51.
BANCO DE ESPAÑA 7 DOCUMENTO DE TRABAJO N.º 1619
 )/-* 0/%*)
MB5A=7 :57HCF AC89@G <5J9 699B 9LH9BG=J9@M IG98 =B A57FC97CBCA=7G 5B8 OB5B79 G=B79 H<9=F
=BHFC8I7H=CB 6M !9K9?9  5B8 -5F;9BH 5B8 -=AG  5G 5 K5M C: 75DHIF=B; H<9 7FCGG

G97H=CB5@ 5B8 8MB5A=7 7CFF9@5H=CBG 69HK99B AI@H=D@9 G9F=9G =B 5 D5FG=ACB=CIG K5M  :5F :FCA
7CADF9<9BG=J9 @=GH C: 95F@M 5B8 ACF9 F979BH 5DD@=75H=CBG =B7@I89 BCH CB@M 6IG=B9GG 7M7@9 5B5@MG=G
G99 &=HH9FA5B 5B8 -5F;9BH 	 -HC7? 5B8 15HGCB 	 	 =96C@8 5B8 ,I896IG7<
 CF !F9;CFM	 "958 5B8 ,5MB5I@8  5B8 6CB8 M=9@8G -=B;@9HCB 	 $9;5899G<
5B8 *9BB577<= 	 IB;9M	 '5FH=B 5B8 *5;5B  CF =96C@8	 ,I896IG7< 5B8 FIC65
	 6IH 5@GC K5;9G B;@9 5B8 15HGCB 	 9AD@CMA9BH +I5< 5B8 -5F;9BH 	
7CAAC8=HM DF=79G *9X5 5B8 CL  5B8 OB5B7=5@ 7CBH5;=CB 'C8M 5B8 .5M@CF 
B 9LD5B8=B;	 =BPI9BH=5@ 6C8M C: @=H9F5HIF9 <5G G<CKB H<5H CB9 A5M 577IF5H9@M F97CJ9F H<9
IBC6G9FJ98 G9F=9G 6M IG=B; H<9 :F9EI9B7M 8CA5=B J9FG=CB C: DF=B7=D5@ 7CADCB9BHG DIH :CFK5F8 6M
F=@@=B;9F 	 7<  5B8 :IFH<9F 9LH9B898 6M  CFB=	 "5@@=B	 &=DD= 5B8 ,9=7<@=B   "&,	
K<=7< =G 65G98 CB 5 BCB
D5F5A9HF=7 9GH=A5H9 C: H<9 GD97HF5@ 89BG=HM A5HF=L C: H<9 C6G9FJ98 G9F=9G
G99  CFB=	 "5@@=B	 &=DD= 5B8 45V5FCB=  :CF ACF9 F979BH 89J9@CDA9BHG #B :57H	 =H A=;<H
9J9B 69 DCGG=6@9 HC IG9 GH5H=7 DF=B7=D5@ 7CADCB9BHG =: 79FH5=B 588=H=CB5@ 5GGIADH=CBG <C@8 G99
5= 5B8 (;  G=89 :FCA 5JC=8=B; H<9 BIA9F=75@ CDH=A=G5H=CB C: 5 7F=H9F=CB :IB7H=CB	
H<9 A5=B 58J5BH5;9 C: GI7< A9H<C8G =G H<5H H<9M F9A5=B J5@=8 =B H<9 DF9G9B79 C: GCA9 A=@8
7CBH9ADCF5B9CIG 5B8 8MB5A=7 7CFF9@5H=CB 69HK99B =8=CGMB7F5H=7 H9FAG K<9B H<9 7FCGG
G97H=CB5@
8=A9BG=CB	  	 =G 7CAA9BGIF5H9 K=H< H<9 H=A9 G9F=9G 8=A9BG=CB	 # 
.<9F9 5F9 HKC 7@CG9@M F9@5H98 =GGI9G	 H<CI;<  =FGH	 H<9 7FCGG
G97H=CB5@ 5GMADHCH=7 6CIB8

98B9GG 7CB8=H=CBG CB H<9 9=;9BJ5@I9G C: H<9 5IHC7CJ5F=5B79 A5HF=79G C: H<9 =8=CGMB7F5H=7 H9FAG
IB89F@M=B; H<9 5DDFCL=A5H9 :57HCF GHFI7HIF9G CF=;=B5@@M GI;;9GH98 6M <5A69F@5=B 5B8 ,CH<

G7<=@8  5F9 @5F;9@M A95B=B;@9GG =B 9AD=F=75@ G=HI5H=CBG =B K<=7<  =G GA5@@ F9@5H=J9 HC
#  B8 G97CB8	 5@H<CI;< H<9 :57HCFG 7CI@8 69 F9;5F898 5G 5 G9H C: D5F5A9H9FG =B 5BM ;=J9B
F95@=G5H=CB	 9U7=9B7M 7CBG=89F5H=CBG =B8=75H9 H<5H 5 G=;B5@ 9LHF57H=CB 5DDFC57< K<=7< HF95HG H<9
IB89F@M=B; @5H9BH J5F=56@9G 5G GHC7<5GH=7 DFC79GG9G KCI@8 69 ACF9 5DDFCDF=5H9 :CF GI7< 85H5 G9HG
#B 588=H=CB	 CN	 !=5BBCB9 5B8 ,9=7<@=B  <5J9 F979BH@M 7@CG98 H<9 ;5D 69HK99B H<9 HKC
GHF5B8G C: H<9 @=H9F5HIF9 6M DFCJ=B; H<9 # 
7CBG=GH9B7M C: H<9 !5IGG=5B DG9I8C '& 9GH=A5HCFG
'& C: 9L57H J9FG=CBG C: 8MB5A=7 :57HCF AC89@G 9J9B K<9B BCH 5@@ H<9 A5=BH5=B98 5GGIADH=CBG
<C@8
#B DF=B7=D@9	 !5IGG=5B *'&G C: H<9 D5F5A9H9FG 75B 69 C6H5=B98 :FCA H<9 IGI5@ H=A9 8C

A5=B J9FG=CB C: H<9 @C;
@=?9@=<CC8 :IB7H=CB 7CADIH98 5G 5 6M
DFC8I7H C: H<9 %5@A5B O@H9F DF98=7

H=CB 9EI5H=CBG CF :FCA 1<=HH@9QG  :F9EI9B7M 8CA5=B 5GMADHCH=7 5DDFCL=A5H=CB  IFH<9F	
BANCO DE ESPAÑA 8 DOCUMENTO DE TRABAJO N.º 1619
CB79 H<9 D5F5A9H9FG <5J9 699B 9GH=A5H98 H<9 %5@A5B GACCH<9F CF =HG 1=9B9F
%C@AC;CFCJ 7CIB

H9FD5FH DFCJ=89 CDH=A5@@M O@H9F98 9GH=A5H9G C: H<9 @5H9BH :57HCFG .<9G9 9GH=A5H=CB 5B8 O@H9F=B;
=GGI9G 5F9 K9@@ IB89FGHCC8 G99 9; "5FJ9M 	 5B8 H<9 G5A9 75B 69 G5=8 C: H<9=F BIA9F=75@
=AD@9A9BH5H=CB G99 $IB;657?9F 5B8 %CCDA5B  #B DF57H=79	 H<CI;<	 F9G95F7<9FG 5JC=8
'& 9L79DH =B F9@5H=J9@M GA5@@ AC89@G 6975IG9 C: H<9 <95JM 7CADIH5H=CB5@ 6IF89B =BJC@J98	 K<=7<
=G 8=GDFCDCFH=CB5H9@M @5F;9F 5G H<9 BIA69F C: G9F=9G 7CBG=89F98 =B7F95G9G
.C 5A9@=CF5H9 H<=G DFC6@9A	 -<IAK5M 5B8 -HCV9F 	 15HGCB 5B8 B;@9  5B8 +I5<
5B8 -5F;9BH  5DD@=98 H<9 91&$5"5*0/"9*.*4"5*0/ ' 5@;CF=H<A =B 9ADGH9F	 &5=F8
5B8 ,I6=B  HC H<9 H=A9 8CA5=B J9FG=CBG C: H<9G9 AC89@G	 H<9F96M 5JC=8=B; H<9 7CADIH5H=CB
C: H<9 @=?9@=<CC8 :IB7H=CB 5B8 =HG G7CF9 .<=G =H9F5H=J9 5@;CF=H<A <5G 699B DCDI@5F =B J5F=CIG
5F95G C: GH5H=GH=7G 5B8 97CBCA9HF=7G K<9B H<9 85H5 G9H =G =B7CAD@9H9 CF 7CBH5=BG A=GG=B; J5@I9G	
CF H<9 AC89@ 75B 69 DCG98 =B 5 G=A=@5F :CFA	 GI7< 5G =B H<9 OB=H9 A=LHIF9 AC89@G GHI8=98 6M
F7=8=57CBC 5B8 $CB9G  CF H<9 8MB5A=7 '5F?CJ GK=H7<=B; AC89@G 7CBG=89F98 6M "5A=@HCB
 5B8  FI<K=FH<
-7<B5HH9F  #HG DCDI@5F=HM 75B 69 5HHF=6IH98 A5=B@M HC H<9 9U7=9B7M
C: H<9 DFC798IF9	 5G A95GIF98 6M =HG GD998	 5B8 5@GC HC H<9 ;9B9F5@=HM C: H<9 5DDFC57< 5B8 =HG
7CBJ9F;9B79 DFCD9FH=9G G99 ,II8  :CF 5B 9@9;5BH F9J=9K C: H<=G A9H<C8 5B8 '7&57<@5B
5B8 %F=G<B5B  :CF 5 ACF9 H<CFCI;< 5B5@MG=G
"CK9J9F	 H<9 H=A9 8CA5=B J9FG=CB C: H<9 ' 5@;CF=H<A <5G CB@M 699B 89F=J98 :CF 8MB5A=7
:57HCF AC89@G =B K<=7< H<9 @5H9BH J5F=56@9G :C@@CK DIF9  DFC79GG9G G99 5;5=B CN	 !=5BBCB9
5B8 ,9=7<@=B 	 5B8 KCF?G 69GH K<9B H<9 9V97HG C: H<9 7CAACB :57HCFG CB H<9 C6G9FJ98
J5F=56@9G 5F9 7CBH9ADCF5B9CIG	 K<=7< GI6GH5BH=5@@M @=A=HG H<9 7@5GG C: AC89@G HC K<=7< H<9M 75B
69 GI779GG:I@@M 5DD@=98 #B D5FH=7I@5F	 =H 9L7@I89G AC89@G =B K<=7< 9=H<9F 7CAACB CF =8=CGMB7F5H=7
:57HCFG :C@@CK  DFC79GG9G G =G K9@@ ?BCKB	 GI7< DFC79GG9G 7CA6=B9 5IHCF9;F9GG=J9 5B8
ACJ=B; 5J9F5;9 7CADCB9BHG =B 5 F5H<9F D5FG=ACB=CIG K5M	 5B8 :CF H<5H F95GCB H<9M 5F9 6M :5F H<9
ACGH 7CAACB 5DDFCL=A5H=CBG IG98 HC 1C@8 F9DF9G9BH IB=J5F=5H9 GH5H=CB5FM G9F=9G "CK9J9F	
K<=@9  DFC79GG C:H9B 5F=G9 5G 8=V9F9B79 9EI5H=CB
HMD9 F9DF9G9BH5H=CBG C: B5HIF5@ D<9BCA9B5	
H<9 DF9G9B79 C:  7CADCB9BHG =G GCA9H=A9G >IGH=O98 5G 5 F9GI@H C: 7CBH9ADCF5B9CIG 5;;F9;5H=CB
C: G9J9F5@ IB89F@M=B; 7CADCB9BHG )B H<=G 65G=G	 CB9 A=;<H 5F;I9 H<5H H<9F9 =G BC B998 HC
=BHFC8I79  H9FAG =B 8MB5A=7 :57HCF AC89@G
(9J9FH<9@9GG	 H<9F9 5F9 5H @95GH H<F99 7CAD9@@=B; F95GCBG :CF 7CBG=89F=B;  DFC79GG9G :CF
7CAACB CF =8=CGMB7F5H=7 :57HCFG  =FGH	 H<9 H9ADCF5@ 5;;F9;5H=CB F9GI@HG =B 9F;GHFCA 
=AD@M H<5H 8=G7F9H9 H=A9 C6G9FJ5H=CBG K=@@ C:H9B 7CBH5=B  7CADCB9BHG 9J9B =: H<9 IB89F@M=B;
7CBH=BICIG H=A9 DFC79GG9G :C@@CK OFGH
CF89F GHC7<5GH=7 8=V9F9B79 9EI5H=CBG )6J=CIG@M	 H<9 G5A9
5DD@=9G HC H<9 =B7F95G=B;@M DCDI@5F 7CBH=BICIG H=A9 J9FG=CBG C:  AC89@G G99 <5A69FG
5B8 .<CFHCB  -97CB8	 H<9 IGI5@ 89G95GCB5@=G5H=CB DFC798IF9G 9AD@CM98 6M H<9 B5H=CB5@
BANCO DE ESPAÑA 9 DOCUMENTO DE TRABAJO N.º 1619
GH5H=GH=75@ CU79G =AD@M 5 HF5BG:9F :IB7H=CB H<5H GI6GH5BH=5@@M 85AD9BG H<9 GD97HF5@ 89BG=HM 5H
<=;< :F9EI9B7=9G	 K<=7< DIF9  AC89@G GHFI;;@9 HC 75DHIF9 G99 '5F5J5@@  !=J9B H<5H
H<CG9 O@H9FG H9B8 HC 69 J9FM G=A=@5F :CF 7@CG9@M F9@5H98 <CAC;9B9CIG G9F=9G	 H<9M 5F9 @=?9@M HC
=BHFC8I79  H9FAG BCH CB@M =B H<9 GD97=O7 7CADCB9BH C: 957< G9F=9G 6IH 5@GC =B H<9 7CAACB
CB9  =B5@@M	 F979BH A57FC97CBCA=7 5DD@=75H=CBG C: 8MB5A=7 :57HCF AC89@G <5J9 C:H9B 7CBG=89F98
GD97=O75H=CBG =B K<=7< H<9 @5;;98 @5H9BH J5F=56@9G 5DD95F 5G 588=H=CB5@ :57HCFG G99 5;5=B 5=
5B8 (;  5B8 H<9 F9:9F9B79G H<9F9=B #B H<CG9 7=F7IAGH5B79G	 D@5IG=6@9 7FCGG
G97H=CB5@
F9GHF=7H=CBG CB H<9 8MB5A=7 :57HCF @C58=B;G A589 :CF D5FG=ACBM F95GCBG 5@GC =BHFC8I79 
H9FAG =B H<9 7CAACB :57HCFG
#B H<9 7CBH9LH C: ;9B9F5@ 8MB5A=7 :57HCF AC89@G K=H< @5H9BH  DFC79GG9G	 K9 A5?9
HKC =B89D9B89BH 6IH 7CAD@9A9BH5FM 7CBHF=6IH=CBG  =FGH	 K9 =BHFC8I79 5 :F9EI9B7M 8CA5=B
J9FG=CB C: H<9 ' 5@;CF=H<A	 K<=7< 9LD@C=HG H<9 <9H9FCG?985GH=7 :57HCF GHFI7HIF9 C: H<9 GD97HF5@
89BG=HM A5HF=L C: H<9 AC89@ HC 75FFM CIH H<9 &91&$5"5*0/ GH5;9 J9FM EI=7?@M (9J9FH<9@9GG	 5
GH5B85F8 =AD@9A9BH5H=CB C: CIF 5@;CF=H<A KCI@8 GH=@@ F9EI=F9   BIA9F=75@ CDH=A=G5H=CBG
5H 957< ."9*.*4"5*0/ GH5;9 =B AC89@G K=H< =8=CGMB7F5H=7  7CADCB9BHG  CF H<5H F95GCB	
CIF G97CB8 7CBHF=6IH=CB =G 5 J9FM :5GH =H9F5H98 =B8=F97H =B:9F9B79 DFC798IF9 :CF 9GH=A5H=B; H<9
D5F5A9H9FG C: IB=J5F=5H9  AC89@G	 K<=7< =G 65G98 CB 5 G9EI9B79 C: G=AD@9 5IL=@=5FM )&-
F9;F9GG=CBG C: 79FH5=B O@H9F98 G9F=9G #ADCFH5BH@M	 IB@=?9 9L=GH=B; =B8=F97H =B:9F9B79 DFC798IF9G
:CF H<CG9 AC89@G	 CIF DFCDCG98 9GH=A5HCF 9BH5=@G BC 5GMADHCH=7 9U7=9B7M @CGG :CF 5BM OB=H9
BIA69F C: =H9F5H=CBG  IFH<9F	 =H K=@@ ;9B9F5@@M 7C=B7=89 K=H< H<9 '& 9GH=A5HCF =B H<9 @=A=H
.<9 7CAD@9A9BH5FM 69HK99B CIF DFCDCG5@G =G HKC:C@8 = CIF =H9F5H98 =B8=F97H =B:9F9B79
A9H<C8 75B 69 =AD@9A9BH98 :5F ACF9 EI=7?@M =B H<9 :F9EI9B7M 8CA5=B H<5B =B H<9 H=A9 8CA5=B
5B8 == =H 75B 69 J9FM 95G=@M 585DH98 HC 895@ K=H< @5H9BH J5F=56@9G K=H< CB@M A=BCF AC8=O75H=CBG
)IF 7CA6=B98 DFCDCG5@	 H<CI;<	 8=V9FG :FCA ACF9 GH5B85F8 5DD@=75H=CBG C: =B8=F97H 9GH=

A5H=CB A9H<C8G HC :57HCF AC89@G	 K<=7< HMD=75@@M F9@M CB 5 G=AD@9F 5DDFCL=A5H=B; AC89@ 5G
5IL=@=5FM AC89@  CF 9L5AD@9	 =B H<9 75G9 C: 5 G=B;@9 :57HCF K=H< GH5H=7 @C58=B;G K9 7CI@8 OH
IB=J5F=5H9  AC89@G HC H<9 OFGH DF=B7=D5@ 7CADCB9BH C: H<9 C6G9FJ98 G9F=9G	 5G K9@@ 5G HC H<9
8=V9F9B79 69HK99B 957< C: H<9 C6G9FJ98 G9F=9G 5B8 =HG 7CAACB 7CADCB9BH -I7< DFC798IF9G K=@@
F9GI@H =B 5B 9U7=9B7M @CGG F9@5H=J9 HC A5L=AIA @=?9@=<CC8 K=H<CIH M=9@8=B; 5BM ;5=BG =B H9FAG C:
GD998 6975IG9 H<9 75@=6F5H=CB C: H<9 D5F5A9H9FG C: H<9 HFI9 AC89@ 6M A=B=A=G=B; 5 !''
HMD9
7F=H9F=CB :IB7H=CB K<CG9 ACA9BHG <5J9 HC 69 9J5@I5H98 6M G=AI@5H=CB KCI@8 F9A5=B DFC<=6=H=J9
6IH G99 -9BH5B5	 5@NC@5F= 5B8  =CF9BH=B=  :CF 5 G9EI9BH=5@ DFCDCG5@ H<5H 7CI@8 GD998 ID
H<9 =B8=F97H 9GH=A5H=CB C: @5F;9 AC89@G
 =B5@@M	 K9 =@@IGHF5H9 CIF DFCDCG98 DFC798IF9G K=H< 5B 9AD=F=75@ 5DD@=75H=CB HC /- 9AD@CM

A9BH 85H5 -D97=O75@@M	 K9 :C@@CK +I5< 5B8 -5F;9BH  5B8 7CBGHFI7H 5B =B89L H<5H 75DHIF9G
BANCO DE ESPAÑA 10 DOCUMENTO DE TRABAJO N.º 1619
H<9 7CAACB ACJ9A9BHG C: G97HCF5@ 9AD@CMA9BH ;FCKH< F5H9G (9J9FH<9@9GG	 K9 5@GC 7CAD5F9
CIF F9GI@HG HC H<9 CB9G C6H5=B98 6M H<9 5:CF9A9BH=CB98 G9A=D5F5A9HF=7 5DDFC57<9G
.<9 F9GH C: H<9 D5D9F =G CF;5B=G98 5G :C@@CKG #B G97H=CB 	 K9 F9J=9K H<9 DFCD9FH=9G C: 8M

B5A=7 :57HCF AC89@G 5B8 H<9=F O@H9FG	 5G K9@@ 5G A5L=AIA @=?9@=<CC8 9GH=A5H=CB =B H<9 :F9EI9B7M
8CA5=B .<9B	 K9 89F=J9 CIF =H9F5H98 =B8=F97H DFC798IF9 =B G97H=CB  5B8 CIF GD97HF5@ ' 5@;C

F=H<A =B G97H=CB  .<=G =G :C@@CK98 6M H<9 9AD=F=75@ 5DD@=75H=CB =B G97H=CB   =B5@@M	 K9 8=G7IGG
G9J9F5@ =BH9F9GH=B; 9LH9BG=CBG :CF :IFH<9F F9G95F7< =B G97H=CB  IL=@=5FM F9GI@HG 5F9 ;5H<9F98 =B
5DD9B8=79G
 $!*-!/%' &#-*0) 
 4)(% "/*- (* !'.
.C ?99D H<9 BCH5H=CB HC 5 A=B=AIA	 K9 :C7IG CB G=B;@9 :57HCF AC89@G	 K<=7< GIU79 HC
=@@IGHF5H9 CIF DFC798IF9G  8MB5A=7	 9L57H	 G=B;@9 :57HCF AC89@ :CF 5 OB=H9 8=A9BG=CB5@ J97HCF
C:  C6G9FJ98 G9F=9G	 	 75B 69 89OB98 =B H<9 H=A9 8CA5=B 6M H<9 GMGH9A C: GHC7<5GH=7 8=V9F9B79
9EI5H=CBG
   <  
<  +
9  : -       





K<9F9 < =G H<9 CB@M 7CAACB :57HCF	  H<9  GD97=O7 :57HCFG	  
,
  5 J97HCF
C:  DCGG=6@M HKC
G=898 DC@MBCA=5@G =B H<9 @5; CD9F5HCF (	  5B8  5F9 CB9
G=898
DC@MBCA=5@G C: CF89FG 4 5B8 4 	 F9GD97H=J9@M	 K<=@9  5B8  5F9 CB9
G=898 DC@MBCA=5@G
C: CF89FG 5 5B8 5 7CDF=A9 K=H<  5B8 	 F9GD97H=J9@M	  =G 5B =B:CFA5H=CB G9H H<5H
7CBH5=BG H<9 J5@I9G C:  5B8 + ID HC	 5B8 =B7@I8=B; H=A9 8  	  =G H<9 A95B J97HCF 5B8 
F9:9FG HC 5@@ H<9 F9A5=B=B; AC89@ D5F5A9H9FG	 K<=7< K9 5GGIA9 J5F=5H=CB
:F99
(CH9 H<5H H<9 8MB5A=7 B5HIF9 C: H<9 AC89@ =G H<9 F9GI@H C: H<F99 8=V9F9BH 7<5F57H9F=GH=7G
 .<9 G9F=5@ 7CFF9@5H=CB C: H<9 7CAACB :57HCF <	
 .<9 G9F=5@ 7CFF9@5H=CB C: H<9 =8=CGMB7F5H=7 :57HCFG  5B8
 .<9 <9H9FC;9B9CIG 8MB5A=7 =AD57H C: H<9 7CAACB :57HCF CB 957< C: H<9 C6G9FJ98 J5F=56@9G
H<FCI;< H<9 G9F=9G
GD97=O7 8=GHF=6IH98 @5; DC@MBCA=5@G (
.C GCA9 9LH9BH	 7<5F57H9F=GH=7G  5B8  CJ9F@5D	 5G CB9 7CI@8 5@K5MG KF=H9 5BM 8MB5A=7 :57HCF
AC89@ =B H9FAG C: K<=H9 BC=G9 7CAACB :57HCFG #B H<=G F9;5F8	 H<9 5GGIADH=CB C: 4 5
8MB5A=7G :CF H<9 7CAACB :57HCF 75B 69 F9;5F898 5G 5 D5FG=ACB=CIG K5M C: AC89@@=B; 5B =BOB=H9
8=GHF=6IH98 @5; G99 G97H=CBG  5B8  :CF :IFH<9F 89H5=@G #B 5BM 75G9	 K9 KCI@8 B998 HC G<IH
BANCO DE ESPAÑA 11 DOCUMENTO DE TRABAJO N.º 1619
8CKB 5@@ H<F99 GCIF79G HC ;C 657? HC 5 HF58=H=CB5@ GH5H=7 :57HCF AC89@ G99 &5K@9M 5B8 '5LK9@@
 5B79@@=B; CB@M CB9 CF HKC C: H<CG9 7<5BB9@G GH=@@ F9GI@HG =B 5 8MB5A=7 :57HCF AC89@  CF
9L5AD@9	 B;@9 5B8 15HGCB  7CBG=89F98 AC89@G K=H< GH5H=7 :57HCF @C58=B;G	 K<=@9 *9X5
5B8 CL  :IFH<9F 5GGIA98 H<5H H<9 GD97=O7 :57HCFG K9F9 K<=H9 BC=G9
.<9 A5=B 8=V9F9B79 69HK99B H<9 9L57H AC89@ =B  5B8 H<9 ;9B9F5@=G98 8MB5A=7 :57HCF
AC89@G 7CBG=89F98 6M  CFB=	 "5@@=B	 &=DD= 5B8 ,9=7<@=B 	  CFB= 5B8 &=DD= 	  5B8
 CFB=	 "5@@=B	 &=DD= 5B8 45V5FCB=  =G H<5H =H FI@9G CIH 5BM 7CBH9ADCF5B9CIG CF 8MB5A=7
7FCGG
7CFF9@5H=CB 69HK99B H<9 =8=CGMB7F5H=7 H9FAG 19 F9J=G=H H<=G =GGI9 =B G97H=CB 
 +!/-'  !).%/4 (/-%3 ) 5'/!-.
/B89F H<9 5GGIADH=CB H<5H  =G 5 7CJ5F=5B79 GH5H=CB5FM DFC79GG	 DCGG=6@M 5:H9F GI=H56@9
HF5BG:CFA5H=CBG 5G =B G97H=CB 	 =HG GD97HF5@ 897CADCG=H=CB K=@@ 69


































.<IG	  =AD@=9G H<5H 





	 H<9F96M =B<9F=H=B; H<9 9L57H G=B;@9 :57HCF GHFI7HIF9 C: H<9 IB7CB8=H=CB5@
7CJ5F=5B79 A5HF=L C: 5 GH5H=7 :57HCF AC89@
.<9 :57H H<5H H<9 =8=CGMB7F5H=7 =AD57H C: H<9 7CAACB :57HCF CB 957< C: H<9 C6G9FJ98 J5F=

56@9G =G =B DF=B7=D@9 8MB5A=7 =AD@=9G H<5H H<9 GD97HF5@ 89BG=HM A5HF=L C:  K=@@ ;9B9F5@@M 69
7CAD@9L 6IH "9FA=H=5B	 9J9B H<CI;< H<9 GD97HF5@ 89BG=H=9G C: < 5B8 9 5F9 5@@ F95@ 6975IG9 H<9M
7CFF9GDCB8 HC IB=J5F=5H9 DFC79GG9G
GGIA=B; H<5H 

 =G BCH G=B;I@5F 5H 5BM :F9EI9B7M	 H<9 1=9B9F
%C@AC;CFCJ HKC
G=898







BANCO DE ESPAÑA 12 DOCUMENTO DE TRABAJO N.º 1619
=G ?BCKB 5G H<9 HF5BG:9F :IB7H=CB C: H<9 7CAACB :57HCF GACCH<9F G 5 F9GI@H	 H<9 GD97HF5@








H<5B?G HC H<9 "9FA=H=5B B5HIF9 C: 

	 K<=@9 H<9 GD97HF5@ 89BG=HM C: H<9 OB5@ 9GH=A5H=CB
9FFCF <  <






































































.<9 =89BH=O75H=CB 6M A95BG C: <CAC;9B9CIG F9GHF=7H=CBG C: @=B95F 8MB5A=7 AC89@G K=H< @5H9BH
J5F=56@9G GI7< 5G  K5G 8=G7IGG98 6M !9K9?9  5B8 !9K9?9 5B8 -=B;@9HCB 	 5B8 ACF9
F979BH@M 6M -7<9FF9F 5B8 9=GH@9F  5B8 "95HCB 5B8 -C@C  G99 5@GC  CFB= 5B8 &=DD=
	  :CF F9@5H98 F9GI@HG .<9G9 5IH<CFG 9LH9B8 K9@@ ?BCKB F9GI@HG :FCA GH5H=7 :57HCF
AC89@G 5B8 G=AI@H5B9CIG 9EI5H=CB GMGH9AG HC H<9 GD97HF5@ 89BG=HM A5HF=L  CB 5 :F9EI9B7M 6M
:F9EI9B7M 65G=G .<IG	 HKC AC89@G K=@@ 69 C6G9FJ5H=CB5@@M 9EI=J5@9BH =: 5B8 CB@M =: H<9M ;9B9F5H9
9L57H@M H<9 G5A9 GD97HF5@ 89BG=HM A5HF=L :CF H<9 C6G9FJ98 J5F=56@9G 5H 5@@ :F9EI9B7=9G G =B H<9
HF58=H=CB5@ 75G9	 H<9F9 5F9 HKC 8=V9F9BH =89BH=O75H=CB =GGI9G
.<9 A5=B 8=V9F9B79 69HK99B H<9 1=9B9F
%C@AC;CFCJ O@H9F98 J5@I9G	 
	 5B8 H<9 %5@A5B O@H9F GACCH<98
J5@I9G	 






BANCO DE ESPAÑA 13 DOCUMENTO DE TRABAJO N.º 1619
 H<9 D5F5A9HF=7 =89BH=O75H=CB C: 8MB5A=7 @C58=B;G 5B8 :57HCF 8MB5A=7G K=H<=B H<9 7CAACB
7CADCB9BHG
.<9 5BGK9F HC H<9 OFGH EI9GH=CB =G 95GM K<9B

 =G 5 8=5;CB5@	 :I@@ F5B? A5HF=L -D97=:

=75@@M	 K9 75B G<CK H<5H :CF H<9 8MB5A=7 G=B;@9 :57HCF AC89@ 	 BCBD5F5A9HF=7 =89BH=O75H=CB C:
7CAACB 5B8 =8=CGMB7F5H=7 H9FAG =G ;I5F5BH998 K<9B  
 
 DFCJ=898 H<5H 5H @95GH H<F99 G9F=9G
@C58 CB H<9 7CAACB :57HCF .<9 =BHI=H=CB =G 5G :C@@CKG 19 ?BCK H<5H H<9 7CB8=H=CB 56CJ9
7C=B7=89G K=H< H<9 GC
75@@98 &989FA5BB 6CIB8 :CF G=B;@9 :57HCF AC89@G G99 9; -7<9FF9F 5B8
9=GH@9F  -=B79 =H =G BCH DCGG=6@9 HC HF5BG:9F J5F=5B79 :FCA H<9 7CAACB HC H<9 =8=CGMB

7F5H=7 7CADCB9BHG CF J=79 J9FG5 =B H<CG9 7=F7IAGH5B79G	 5B8 5BM AC89@ K=H< ACF9 H<5B CB9
:57HCF K=@@ @958 HC GCA9 G=B;I@5F =8=CGMB7F5H=7 J5F=5B79	 K9 75B IB=EI9@M 897CADCG9 

 =BHC
H<9 F5B? CB9 A5HF=L *
* 5B8 H<9 :I@@ F5B? A5HF=L 

 =B H<=G K5M
.<9 G9D5F5H9 =89BH=O75H=CB C: * 5B8 
 =G HF=7?=9F	 5G K9 7CI@8 5@K5MG KF=H9 5BM
8MB5A=7 :57HCF AC89@ ID HC H=A9 G<=:HG =B H9FAG C: K<=H9 BC=G9 7CAACB :57HCFG IH =H 75B
69 ;I5F5BH998 ID HC G75@=B; 5B8 G=;B 7<5B;9G =: =B 588=H=CB H<9 8MB5A=7 @C58=B; DC@MBCA=5@G
( 5F9 CB9
G=898 C: OB=H9 CF89F 5B8 7CDF=A9	 GC H<9M 8C BCH G<5F9 5 7CAACB FCCH 57FCGG 5@@ 
G9F=9G G99 H<9CF9A  =B "95HCB 5B8 -C@C  :CF 5 ACF9 :CFA5@ 5F;IA9BH 5@CB; H<9G9 @=B9G
.C 5JC=8 895@=B; K=H< BCBG9BG=75@ G=HI5H=CBG	 <9B79:CFH< K9 A5=BH5=B H<9 5GGIADH=CB H<5H
H<9 AC89@ H<5H <5G HC 69 9GH=A5H98 =G =89BH=O98	 K<=7< K=@@ <5J9 HC 69 J9F=O98 CB 5 75G9 6M
75G9 65G=G (9J9FH<9@9GG	 H<9 7CB8=H=CBG 56CJ9 GIU79 HC ;I5F5BH99 =89BH=O75H=CB =B H<9 9AD=F=75@
5DD@=75H=CB =B G97H=CB  .<9 CB@M F9A5=B=B; =GGI9 =G H<9 IB7CB8=H=CB5@ G75@=B; C: H<9 7CAACB
:57HCF	 K<=7< K9 75B 57<=9J9 6M BCFA5@=G=B; H<9 J5F=5B79 C: + HC 










    *	 
89BCH9 H<9 "9FA=H=5B DCG=H=J9 G9A=89OB=H9 D9F=C8C;F5A A5HF=L C:  5B8 
  	.# . 
    #   H<9 IGI5@  CIF=9F :F9EI9B7=9G #: K9 5GGIA9 H<5H 

 =G BCH G=B;I@5F 5H 5BM C:
 H<9 BCBD5F5A9HF=7 =89BH=O75H=CB C: 7CAACB 5B8 GD97=O7 7CADCB9BHG	
-7<9FF9F 5B8 9=GH@9F  F9:9F HC H<=G G=HI5H=CB 5G H<9  F=G7< 75G9
.<9 CB9
G=898 F9GHF=7H=CB =G K=H<CIH @CGG C: ;9B9F5@=HM =B OB=H9 CF89F AC89@G 6975IG9 5BM G<=:H =B H<9 85H=B;
C: H<9 7CAACB :57HCF 75B 69 9L57H@M A5H7<98 6M 5B CDDCG=H9 G<=:H =B H<9 H=A=B; C: H<9 8MB5A=7 @C58=B;G
)H<9F GMAA9HF=7 G75@=B; 5GGIADH=CBG KCI@8 BCFA5@=G9 H<9 IB7CB8=H=CB5@ J5F=5B79 C: 
	 CF GCA9 BCFA C: H<9
J97HCF C: @C58=B;G  CF H<9=F @CB; FIB 7CIBH9FD5FHG  @H9FB5H=J9@M	 K9 7CI@8 5GMAA9HF=75@@M OL CB9 9@9A9BH
C:  CF  HC 






















LDF9GG=CB 	 H<CI;<	 =G :5F :FCA =895@ :FCA 5 7CADIH5H=CB5@ DC=BH C: J=9K	 5B8 :CF H<5H
F95GCB K9 A5?9 IG9 C: H<9  5GH  CIF=9F .F5BG:CFA   . -D97=O75@@M	 ;=J9B H<9 #  CF=;=B5@
F95@ 85H5 A5HF=L            	 H<9   . 7F95H9G H<9 79BHF98 5B8 CFH<C;CB5@=G98
#  7CAD@9L 85H5 A5HF=L         

      

 6M 9V97H=J9@M DF9AI@H=D@M=B;   &
6M H<9 #  #  CIF=9F A5HF=L  )B H<=G 65G=G	 K9 75B 95G=@M 7CADIH9 
 5G 	 

 	
K<9F9  =G H<9 7CAD@9L 7CB>I;5H9 HF5BGDCG9 C: 

  "9B79	 H<9 GD97HF5@ 5DDFCL=A5H=CB HC H<9
@C;




















K<=7< 75B 69 F9;5F898 5G H<9 @C;
@=?9@=<CC8 :IB7H=CB C: # =B89D9B89BH 6IH <9H9FCG?985GH=7 7CA

D@9L !5IGG=5B C6G9FJ5H=CBG
IH G=B79  8C9G BCH 89D9B8 CB  :CF .       #   6975IG9 & =G DFCDCFH=CB5@ HC H<9
OFGH 7C@IAB C: H<9 CFH<C;CB5@  CIF=9F A5HF=L 5B8    	 K<9F9  =G H<9 G5AD@9 A95B
C: 	 =H =AA98=5H9@M :C@@CKG H<5H H<9 '& C:  K=@@ 69   G :CF H<9 F9A5=B=B; D5F5A9H9FG	 H<9






































K<9F9   






















.<9 =B:CFA5H=CB A5HF=L =G 6@C7? 8=5;CB5@ 69HK99B  5B8 H<9 9@9A9BHG C: 	 K=H< H<9 	

9@9A9BH 69=B; 


















.<9F9 =G 5@GC 5 7CBH=BICIG J9FG=CB K<=7< F9D@579G GIAG 6M =BH9;F5@G G99 IBGAI=F 5B8 "5BB5B 
H<CG9 :F9EI9B7=9G	 H<9 GC
75@@98 1<=HH@9 8=G7F9H9 GD97HF5@ 5DDFCL=A5H=CB HC H<9 @C;
@=?9@=<CC8
BANCO DE ESPAÑA 15 DOCUMENTO DE TRABAJO N.º 1619

















 CFA5@ F9GI@HG G<CK=B; H<9 GHFCB; 7CBG=GH9B7M 5B8 5GMADHCH=7 BCFA5@=HM C: H<9 F9GI@H=B;
'& 9GH=A5HCFG C: 8MB5A=7 @5H9BH J5F=56@9 AC89@G IB89F GI=H56@9 F9;I@5F=HM 7CB8=H=CBG K9F9
DFCJ=898 6M IBGAI=F 	 K<C ;9B9F5@=G98 95F@=9F F9GI@HG :CF  AC89@G 6M IBGAI=F
5B8 "5BB5B  .<9G9 5IH<CFG 5@GC G<CK98 H<9 5GMADHCH=7 9EI=J5@9B79 69HK99B H=A9 5B8
:F9EI9B7M 8CA5=B '& 9GH=A5HCFG #B 588=H=CB	 H<9M 9LD@=7=H@M 57?BCK@98;98 H<9 DCGG=6=@=HM
H<5H H<9 BCFA5@=HM 5GGIADH=CB 8C9G BCH <C@8	 =B K<=7< 75G9 H<9 7F=H9F=CB :IB7H=CB  AIGH 69
IB89FGHCC8 5G 5 DG9I8C @C;
@=?9@=<CC8
DD9B8=L  DFCJ=89G 89H5=@98 9LDF9GG=CBG :CF H<9 $57C6=5B C: :*( 

 5B8 H<9 GD97HF5@
G7CF9 C: 8MB5A=7 :57HCF AC89@G	 K<=@9 5DD9B8=L  =B7@I89G BIA9F=75@@M F9@=56@9 5B8 9U7=9BH
:CFAI@59 :CF H<9 =B:CFA5H=CB A5HF=L .<CG9 9LDF9GG=CBG A5?9 9LH9BG=J9 IG9 C: H<9 7CAD@9L
J9FG=CB C: H<9 1CC86IFM :CFAI@5 =B 5DD9B8=L 
(9J9FH<9@9GG	 K<9B  =G @5F;9 H<9 BIA69F C: D5F5A9H9FG =G <I;9	 5B8 H<9 8=F97H A5L=A=G5H=CB
C: H<9 @C;
@=?9@=<CC8 :IB7H=CB 697CA9G 9L7FI7=5H=B;@M G@CK	 9GD97=5@@M K=H<CIH ;CC8 =B=H=5@ J5@I9G
 CF H<5H F95GCB	 =B G97H=CB  K9 89F=J9 5 AI7< :5GH9F 5@H9FB5H=J9 HC C6H5=B '&G C: 5@@ H<9 AC89@
D5F5A9H9FG 65G98 CB H<9 ' 5@;CF=H<A IH OFGH	 K9 DFCDCG9 5 J9FM :5GH =H9F5H98 =B8=F97H
=B:9F9B79 DFC798IF9 5GMADHCH=75@@M 9EI=J5@9BH HC '& :CF 9GH=A5H=B; H<9 D5F5A9H9FG C: IB=J5F=5H9
 AC89@G	 K<=7< K=@@ DFCJ=89 5 J9FM IG9:I@ 7CAD@9A9BH HC H<9 ' 5@;CF=H<A
 ) %-!/ %)"!-!)! !./%(/%*) *"  (* !'.
 0-!  /!-(.
CBG=89F H<9 :C@@CK=B;  AC89@
<  +  +    +< <      
.<9 G=AD@9GH 7CBG=GH9BH 9GH=A5HCF C:  =G 5B =B8=F97H =B:9F9B79 ## CB9 65G98 CB H<9 A=GGD97=O98
 5IL=@=5FM AC89@
<  <   < <      
.<=G 9EI=J5@9B79 =G BCH GIFDF=G=B; =B J=9K C: H<9 7CBH=;I=HM C: H<9 1<=HH@9 A95GIF9 =B H<9 !5IGG=5B 75G9 G99
<CI8<IF=	 !<CG5@ 5B8 ,CM 
-99 5@GC +I5< 5B8 -5F;9BH  :CF 5 @95GH GEI5F9G DFC>97H=CB =BH9FDF9H5H=CB C: H<9 ' 5@;CF=H<A IB89F
BCB
BCFA5@=HM
BANCO DE ESPAÑA 16 DOCUMENTO DE TRABAJO N.º 1619
G99 9; !CIF=WFCIL	 'CB:CFH 5B8 ,9B5I@H 	 <IA579FC  CF !<MG9@G	 %<5@5: 5B8
0C8CIBCI  .<=G 9GH=A5HCF =G 9EI=J5@9BH HC H<9 !'' 9GH=A5HCF C:  65G98 CB








K<=7< 7C=B7=89G K=H< H<9 G7CF9 C: H<9  D5F5A9H9F  9J5@I5H98 5H H<9 6=B8=B; :IB7H=CB
   
  

19 7CI@8 =B7F95G9 H<9 9U7=9B7M K=H< K<=7< K9 9GH=A5H9  6M ## =: K9 7CBG=89F98 <=;<9F
CF89F ? AC89@G :CF / 
 	 /B:CFHIB5H9@M	 :CF 5BM OB=H9 CF89F / H<CG9 ## 9GH=A5HCFG C: 
5F9 ;9B9F5@@M =B9U7=9BH F9@5H=J9 HC H<9 '& 9GH=A5HCF	 K<=7< =G 9V97H=J9@M 65G98 CB H<9 ACA9BH
7CB8=H=CB










=G H<9 7CB8=H=CB5@ A95B C: < ;=J9B =HG D5GH IB89F H<9 A5=BH5=B98 5GGIADH=CB H<5H H<9 
DFC79GG =G =BJ9FH=6@9
H OFGH G=;<H	 =H KCI@8 5DD95F H<5H H<=G <=;<@M BCB
@=B95F 9GH=A5HCF 75BBCH 69 C6H5=B98 6M
5DD@M=B; )&- HC GCA9 5IL=@=5FM @=B95F 5IHCF9;F9GG=J9 AC89@	 6IH 5DD95F5B79G 75B GCA9H=A9G 69
A=G@958=B; 9OB9












.  < 

 <
19 ?BCK H<5H 5H H<9 HFI9 J5@I9 C: 	 G5M 	 + K=@@ 69 K<=H9 BC=G9 K<=@9 ; K=@@ 69





+  ; ;
.<9F9:CF9	 K9 75B F9
KF=H9 H<9 G7CF9 C: H<9  AC89@ 5G
7  ; ;;
K<=7< 7C=B7=89G K=H< H<9 A=BIG G7CF9 C: 5B  AC89@ :CF ;
BANCO DE ESPAÑA 17 DOCUMENTO DE TRABAJO N.º 1619
.<=G F9;F9GG=CB =G =B:95G=6@9	 6IH K9 75B 7CADIH9  5G H<9 )&- 9GH=A5HCF =B H<9 F9;F9GG=CB C:
;  CB ; 	 K<9F9  =G H<9 ## 9GH=A5HCF C:  65G98 CB H<9 A=GGD97=O98  5IL=@=5FM
AC89@ :CF <
/B:CFHIB5H9@M	  =G 9J9B @9GG 9U7=9BH H<5B   (9J9FH<9@9GG	 K9 75B CDH=A5@@M 7CA6=B9
H<CG9 HKC 8=V9F9BH 7CBG=GH9BH 6IH =B9U7=9BH ## 9GH=A5HCFG -D97=O75@@M	 K9 75B 95G=@M DFCJ9
H<5H   	   =G H<9 CIH7CA9 C: 5 !5IGG
(9KHCB =H9F5H=CB	 5B8 H<9F9:CF9 5GMADHCH=75@@M
9EI=J5@9BH HC H<9 '& 9GH=A5HCF #B :57H	 =H =G DCGG=6@9 HC =H9F5H9 H<9 56CJ9 DFC798IF9 5B8 C6H5=B
5 B9K 9GH=A5HCF  6M F9;F9GG=B; ;  CB ; 	 K<=7< DF9G9FJ9G 5GMADHCH=7 9U7=9B7M
.<9 OL98 DC=BH C: H<9G9 =H9F5H=CBG =G H<9 '& 9GH=A5HCF
#H HIFBG CIH H<5H "5BB5B  DFCDCG98 5 G=AD@9 =H9F5H=J9 :F9EI9B7M 8CA5=B DFC798IF9	
K<=7< =G 9V97H=J9@M =89BH=75@ HC H<9 =H9F5H98 =B8=F97H =B:9F9B79 DFC798IF9 K9 <5J9 >IGH 8=G7IGG98
 %3! (* !'.
&9H IG BCK 7CBG=89F H<9 9LH9BG=CB C: CIF =H9F5H98 ## DFC798IF9 HC H<9 	 AC89@
<  <  +  +     +< <      
.<9 G=AD@9GH 7CBG=GH9BH 9GH=A5HCF C:  5B8  =G 5B =B8=F97H =B:9F9B79 CB9 65G98 CB H<9 A=GGD97=O98
 5IL=@=5FM AC89@
<  <  <  ; ;< <      
G99 5;5=B <IA579FC  .<=G 9GH=A5HCF =G 5GMADHCH=75@@M 9EI=J5@9BH HC H<9 !'' 9GH=

A5HCF C:  5B8  65G98 CB H<9 ACA9BH 7CB8=H=CBG















.<9 9L57H@M =89BH=O98 B5HIF9 C: H<9G9 ACA9BH 7CB8=H=CBG =AD@=9G H<5H H<9 =B8=F97H =B:9F9B79
9GH=A5HCF C:  K=@@ 7C=B7=89 K=H< H<9 F5H=C C: H<9 G97CB8 HC H<9 OFGH 5IHC7CFF9@5H=CB C: <	 K<=7<
=G 5@K5MG 69HK99B 
 5B8  G :CF H<9 =B8=F97H =B:9F9B79 9GH=A5HCF C: 	 K9 75B C6H5=B =H :FCA
H<9 OFGH ACA9BH 7CB8=H=CB =: K9 ?99D  OL98 5H =HG =B8=F97H =B:9F9B79 J5@I9 #B @5F;9 G5AD@9G	
H<=G DFC798IF9 =G 9V97H=J9@M =89BH=75@ HC H<9 =B8=F97H =B:9F9B79 9GH=A5HCF C:  89G7F=698 =B H<9
DF9J=CIG G97H=CB C6H5=B98 6M OHH=B; 5B  AC89@ HC H<9 O@H9F98 G9F=9G   <  <
)B79 5;5=B	 K9 7CI@8 =B7F95G9 H<9 9U7=9B7M K=H< K<=7< K9 9GH=A5H9  5B8  =: K9 7CBG=89F98
<=;<9F CF89F? AC89@G /B:CFHIB5H9@M	 :CF 5BM OB=H9 CF89F / H<CG9 ## 9GH=A5HCFG 5F9 ;9B9F5@@M
=B9U7=9BH F9@5H=J9 HC H<9 '& 9GH=A5HCF	 K<=7< =G 9V97H=J9@M 65G98 CB H<9 ACA9BH 7CB8=H=CBG
BANCO DE ESPAÑA 18 DOCUMENTO DE TRABAJO N.º 1619
  
7   <  
 
 











@=B95F 9GH=A5HCF 75B 5@GC 69 F9@5H98 HC 5 7CID@9 C: 5IL=@=5FM @=B95F 5IHCF9

;F9GG=J9 AC89@G -D97=O75@@M	 89OB9
+   <    
 
 <











.<9B =H =G 95GM HC G99 H<5H
7   6 66
7   ;  ; ; 
GC H<5H K9 75B 9GH=A5H9  :CF ;=J9B  :FCA H<9 5IHCF9;F9GG=CB C: 6 5B8  :CF ;=J9B  :FCA
H<9 5IHCF9;F9GG=CB C: ;  ;5=B	 H<9G9 5@H9FB5H=J9 =B8=F97H =B:9F9B79 9GH=A5HCFG K=@@ 69
=B9U7=9BH K<9B H<9 IB?BCKB  D5F5A9H9FG 5F9 F9D@5798 6M H<9 =B8=F97H =B:9F9B79 9GH=A5HCFG
 5B8  65G98 CB H<9 A=GGD97=O98  5IL=@=5FM AC89@ :CF <	 6IH K9 75B 7CA6=B9 H<9A
6M A95BG C: 5 !5IGG

















6  6 ;   






6 +   
;   +   


)B79 5;5=B	 =H =G DCGG=6@9 HC =H9F5H9 H<9 56CJ9 DFC798IF9 K<=@9 DF9G9FJ=B; 5GMADHCH=7 9U7=9B7M	
H<9 OL98 DC=BH C: H<9G9 =H9F5H=CBG 69=B; H<9 '& 9GH=A5HCF











.<9 GH5H=CB5F=HM 5B8 GHF=7H =BJ9FH=6=@=HM C: H<9 9GH=A5H98  5B8  DC@MBCA=5@G =B <=;< CF89F AC89@G 7CI@8
69 57<=9J98 6M F9D5F5A9HF=G=B; H<9A =B H9FAG C: D5FH=5@ 5IHC7CFF9@5H=CBG	 5G =B 5FB8CFV
(=9@G9B 5B8 -7<CI

BANCO DE ESPAÑA 19 DOCUMENTO DE TRABAJO N.º 1619
#ADCFH5BH@M	 H<9 J5F=5B79G	 5IHC7CJ5F=5B79G 5B8 7FCGG
7CJ5F=5B79G C: H<9 8=V9F9BH O@H9F98 G9F=9G
75B 69 7CADIH98 AI7< :5GH9F =B H<9 :F9EI9B7M 8CA5=B H<5B =B H<9 H=A9 8CA5=B	 K<=7< A5?9G
H<9G9 =H9F5H98 =B8=F97H =B:9F9B79 9GH=A5HCFG 5B =895@ A5H7< HC CIF GD97HF5@ 9GH=A5H=CB H97<B=EI9G
G99 5;5=B "5BB5B 
 *(+0//%*)' #%). *" /$! %/!-/! %) %-!/ %)"!-!)! +-*! 0-!
.C 5GG9GG H<9 D9F:CFA5B79 C: CIF =H9F5H98 ## DFC798IF9	 K9 <5J9 ;9B9F5H98 	 G5AD@9G
C:  C6G9FJ5H=CBG 957< D@IG  =B=H=5@ CB9G C: IB=J5F=5H9 !5IGG=5B 	 AC89@G K=H<
5IHCF9;F9GG=J9 D5F5A9H9F    5B8 H<F99 DCGG=6@9 J5@I9G :CF H<9 ACJ=B; 5J9F5;9 D5F5A9H9F 
  5B8  .<9 OFGH 89G=;B FCI;<@M 7CFF9GDCB8G HC H<9 D5F5A9H9F 9GH=A5H9G :CF H<9 7CAACB
:57HCF =B H<9 9AD=F=75@ 5DD@=75H=CB =B G97H=CB 	 K<=@9 H<9 G97CB8 CB9 =G HMD=75@ C: A5BM C6G9FJ98
H=A9 G9F=9G .<9 @5GH 89G=;B	 =B HIFB	 75DHIF9G H<CG9 G=HI5H=CBG =B K<=7< H<9 5IHC7CFF9@5H=CBG 5F9
GA5@@	 6IH H<9M 8975M F5H<9F G@CK@M HC   CF G75@=B; DIFDCG9G 6IH K=H<CIH @CGG C: ;9B9F5@=HM	
K9 7<CCG9 H<9 HFI9 J5@I9 C:  HC 69 	 5B8 9GH=A5H9 H<=G D5F5A9H9F =B 7@CG98
 :CFA :FCA H<9
GD97HF5@ J9FG=CB C: H<9 N9FC CF89F 5IHC7CJ5F=5B79 C: +  9J5@I5H98 5H H<9 ## 9GH=A5H9G
19 IG9 5 :F9EI9B7M 8CA5=B J9FG=CB C: H<9 !'' DFC798IF9 89G7F=698 =B H<9 DF9J=CIG G97H=CB
HC ;9B9F5H9 GH5FH=B; J5@I9G G 5 69B7<A5F?	 K9 7CBG=89F H<9 8=F97H A5L=A=G5H=CB C: H<9 GD97HF5@
@C;
@=?9@=<CC8 :IB7H=CB K=H< F9GD97H HC 	  5B8  IG=B; H<9 +I5G= (9KHCB +( DFC798IF9
=B 	QG '.*/$0/ FCIH=B9 K=H< 5B5@MH=75@ OFGH 89F=J5H=J9G 5B8 H<9 GD97HF5@ 9GH=A5HCF C:
H<9 =B:CFA5H=CB A5HF=L =B @=9I C: H<9 "9GG=5B .<9 7CBJ9F;9B79 7F=H9F=CB :CF CIF =H9F5H98 ##
DFC798IF9 =G H<5H H<9  BCFA C: H<9 D5F5A9H9F 7<5B;9G 69 @9GG H<5B 
	 K=H< 5 A5L=AIA C:
 =H9F5H=CBG  =B5@@M	 K9 5@GC @CC? 5H G9J9F5@ DFC798IF9G H<5H CB@M 75FFM CIH 5 OL98 BIA69F C:
## =H9F5H=CBG
.<9 H<F99 D5B9@G C: .56@9  DF9G9BH A98=5BG 5B8 =BH9FEI5FH=@9 F5B;9G #+, 57FCGG F9D@=75

H=CBG :CF H<CG9 8=V9F9BH 9GH=A5HCFG G 75B 69 G99B	 H<9 9U7=9B7M ;5=BG =B7F95G9 5H 5 897F95G=B;
F5H9 5G H<9 BIA69F C: ## =H9F5H=CBG =B7F95G9G	 89GD=H9 H<9 :57H H<5H 5@@ 9GH=A5HCFG CH<9F H<5B
H<9 !'' DFC798IF9 5F9 5GMADHCH=75@@M 9EI=J5@9BH ID HC OFGH CF89F #B :57H	 CB@M 5 <5B8:I@ C:
=H9F5H=CBG G99A HC 69 B979GG5FM HC 57<=9J9 :I@@ 9U7=9B7M	 9L79DH =B H<9 75G9 =B K<=7< H<9 
FCCH =G 7@CG9 HC H<9  CB9
.<9 F5B?=B; =G 7CAD@9H9@M F9J9FG98 =B H9FAG C: 7CADIH5H=CB5@ GD998 #B D5FH=7I@5F	 CIF
DFCDCG98 =H9F5H98 ## DFC798IF9 =G 5B CF89F C: A5;B=HI89 :5GH9F H<5B H<9 +( 5@;CF=H<A @H<CI;<
H<=G =G IB@=?9@M HC A5?9 AI7< C: 5 8=V9F9B79 :CF C6G9FJ98 G9F=9G	 =H 697CA9G 7FI7=5@ K<9B  
GI7< A5L=A=G5H=CBG 5F9 F9EI=F98 5H 957< GH5;9 C: H<9 ' 5@;CF=H<A K9 89G7F=69 B9LH
19 5@GC 7CBG=89F98 A=L98 DFC798IF9G H<5H GK=H7< HC +( 5:H9F 5 OL98 BIA69F C: ## =H9F5H=CBG	 6IH ;=J9B H<5H
H<9M HMD=75@@M 7CBJ9F;9 HC H<9 G5A9 9GH=A5H9G 5G H<9 8=F97H '& DFC798IF9 5:H9F ;=J=B; ID ACGH C: H<9 7CADIH5H=CB5@
;5=BG	 K9 8C BCH 8=G7IGG H<9A G9D5F5H9@M
BANCO DE ESPAÑA 20 DOCUMENTO DE TRABAJO N.º 1619
 +!/-'  '#*-%/$(
G K9 A9BH=CB98 =B H<9 =BHFC8I7H=CB	 H<9 ' 5@;CF=H<A =B 9ADGH9F	 &5=F8 5B8 ,I6=B
 585DH98 HC GH5H=7 :57HCF AC89@G 6M ,I6=B 5B8 .<5M9F  K5G GI779GG:I@@M 9AD@CM98
HC <5B8@9 5 J9FM @5F;9 85H5G9H C: GHC7? F9HIFBG 6M &9<A5BB 5B8 'C89GH  -<IAK5M
5B8 -HCV9F 	 15HGCB 5B8 B;@9  5B8 +I5< 5B8 -5F;9BH  5@GC 5DD@=98 H<9
5@;CF=H<A =B H<9 H=A9 8CA5=B HC 8MB5A=7 :57HCF AC89@G 5B8 GCA9 ;9B9F5@=G5H=CBG	 6IH H<9M
F9GHF=7H98 7CAACB 5B8 GD97=O7 :57HCFG HC :C@@CK @CK CF89F  DFC79GG9G
19 G5K 69:CF9 H<5H H<9 GD97HF5@ 89BG=HM A5HF=L C: 5 8MB5A=7 G=B;@9 :57HCF AC89@ <5G H<9
GHFI7HIF9 C: H<9 IB7CB8=H=CB5@ 7CJ5F=5B79 A5HF=L C: 5 GH5H=7 :57HCF AC89@	 6IH K=H< 8=V9F9BH
7CAACB 5B8 =8=CGMB7F5H=7 J5F=5B79G :CF 957< :F9EI9B7M 9ACG 5B8 -9BH5B5  5DD@=98
5 H=A9 8CA5=B J9FG=CB C: H<9 ' 5@;CF=H<A HC 7CB8=H=CB5@@M <9H9FCG?985GH=7 :57HCF AC89@G =B
K<=7< H<9 7CAACB :57HCFG :C@@CK98

HMD9 DFC79GG9G 19 7CI@8 95G=@M 585DH H<9=F 5@;CF=H<A
HC AC89@G K=H< K<=H9 BC=G9 =8=CGMB7F5H=7 :57HCFG 5B8 7CBH9ADCF5B9CIG 9V97HG C: H<9 7CAACB
:57HCFG CB H<9 C6G9FJ98 J5F=56@9G =: K9 F9D@5798 H<9 GI6G7F=DH 8 :CF 5*.& K=H< H<9 GI6G7F=DH .
:CF '3&26&/$: "CK9J9F	 G=B79 K9 K5BH HC 7CBG=89F ACF9 7CAD@9L AC89@G	 K9 B998 HC 8C GCA9
588=H=CB5@ 5@;96F5
 *(+'!/! '*#'%&!'%$** "0)/%*)
CBG=89F 5 G=HI5H=CB =B K<=7< H<9 7CAACB :57HCF < K5G 5@GC C6G9FJ98 .<9 >C=BH GD97HF5@






















































&9H IG 89OB9 5G  5G H<9  CIF=9F HF5BG:CFA C: H<9 #    A5HF=L       
 GC H<5H H<9 >C=BH D9F=C8C;F5A C:  5B8 < 5H :F9EI9B7M 









BANCO DE ESPAÑA 21 DOCUMENTO DE TRABAJO N.º 1619
K<9F9 K9 <5J9 =AD@=7=H@M 5GGIA98 H<5H 9=H<9F H<9 9@9A9BHG C:  <5J9 N9FC A95B	 CF 9@G9 H<5H
H<9M <5J9 699B DF9J=CIG@M 89A95B98 6M GI6HF57H=B; H<9=F G5AD@9 5J9F5;9G
#B H<=G BCH5H=CB	 H<9 GD97HF5@ 5DDFCL=A5H=CB HC H<9 >C=BH @C;
@=?9@=<CC8 :IB7H=CB KCI@8 697CA9





































































































































  (*	 (*	 
  

#B H<=G K5M	 K9 <5J9 897CADCG98 H<9 >C=BH @C;
@=?9@=<CC8 :IB7H=CB C:      5B8  5G H<9
GIA C: H<9 A5F;=B5@ @C;
@=?9@=<CC8 C:  =B  5B8 H<9 @C;
@=?9@=<CC8 :IB7H=CB C:      ;=J9B
	 0	 K<=7< =B HIFB 75B 69 897CADCG98 5G H<9 GIA C:  IB=J5F=5H9 7CADCB9BHG =B  6M
9LD@C=H=B; H<9 8=5;CB5@=HM C: 


#ADCFH5BH@M	 H<9G9 9LDF9GG=CBG 75B 69 7CADIH98 IG=B; F95@ 5F=H<A9H=7 CB@M G=B79
(*	 




















19 7CI@8 <5J9 9LDF9GG98 H<CG9 @C;
@=?9@=<CC8 =B H9FAG C: 	  	 	 	   	 	 5B8   	 	 	
6IH :CF H<9 ' 5@;CF=H<A =H =G ACF9 7CBJ9B=9BH HC KCF? K=H< H<9 IB89F@M=B; 7CAD@9L F5B8CA J5F=56@9G
BANCO DE ESPAÑA 22 DOCUMENTO DE TRABAJO N.º 1619
 H<9 D5F5A9H9FG H<5H 7<5F57H9F=G9 H<9 GD97HF5@ 89BG=HM C: <  	
 H<9 D5F5A9H9FG H<5H 7<5F57H9F=G9 H<9 GD97HF5@ 89BG=HM C:            5B8




 H<9 D5F5A9H9FG H<5H 7<5F57H9F=G9 H<9 8MB5A=7 =8=CGMB7F5H=7 =AD57H C: H<9 7CAACB :57HCFG
CB 957< C6G9FJ98 J5F=56@9              	 K<9F9   (     (     (
#ADCFH5BH@M	  CB@M 5DD95F =B  K<=@9  5B8  5DD95F =B  .<=G G9EI9BH=5@ 7IH CB H<9
>C=BH GD97HF5@ 89BG=HM 7CBOFAG H<5H > 5B8 H<9F9:CF9 < KCI@8 69 K95?@M 9LC;9BCIG :CF 	 
5B8  G99 B;@9	 "9B8FM 5B8 ,=7<5F8  'CF9CJ9F	 H<9 :57H H<5H + =G IB7CFF9@5H98 5H 5@@
@958G 5B8 @5;G K=H<  =AD@=9G H<5H < KCI@8 69 GHFCB;@M 9LC;9BCIG HCC
19 75B 5@GC 9LD@C=H H<9 5:CF9A9BH=CB98 @C;
@=?9@=<CC8 897CADCG=H=CB HC C6H5=B H<9 G7CF9 C:
H<9 7CAD@9H9 @C;









































































=B J=9K C: 
LDF9GG=CB 5 7CBOFAG H<5H H<9 '& C:  KCI@8 69 C6H5=B98 :FCA H<9 A5F;=B5@ @C;

@=?9@=<CC8 C: < #B AC89@G K=H< DIF9  DFC79GG9G	 GI7< 5G H<9 CB9 8=G7IGG98 =B 5DD9B8=L  
CF =B  =CF9BH=B=	 !5@9G= 5B8 -9BH5B5 	 CB9 7CI@8 95G=@M C6H5=B 7@CG98 :CFA 9LDF9GG=CBG :CF
H<9 9GH=A5HCFG "CK9J9F	 H<9F9 5F9 BC 7@CG98 :CFA GC@IH=CBG :CF AC89@G K=H<  7CADCB9BHG
6975IG9 
 5@GC 89D9B8G CB 	 GC =B DF=B7=D@9 K9 KCI@8 <5J9 HC F9GCFH HC H<9 BIA9F=75@
CDH=A=G5H=CB C:  #B H<=G 7CBH9LH	 H<9 GK=:H =H9F5H98 =B8=F97H =B:9F9B79 DFC798IF9G =B G97H=CB 
KCI@8 DFCJ9 J9FM IG9:I@ 6975IG9 H<9M 5F9 5GMADHCH=75@@M 9EI=J5@9BH HC '&
B5@C;CIG 7CAA9BHG 5DD@M HC H<9 8MB5A=7 D5F5A9H9FG H<5H 5DD95F =B  :CF 5 ;=J9B J5@I9
C:  =B J=9K C: 6
&9H IG 7@5GG=:M H<9 D5F5A9H9FG =BHC H<F99 6@C7?G
BANCO DE ESPAÑA 23 DOCUMENTO DE TRABAJO N.º 1619








*	> > *	  *	> > *	   
   
*	> > *	  *	> > *	   
*	> > *	  *	> > *	





























.<IG	 IBF9GHF=7H98 '&QG C:  :CF ;=J9B J5@I9G C:  7CI@8 69 C6H5=B98 :FCA  IB=J5F=5H9
8=GHF=6IH98 @5; K9=;<H98 @95GH GEI5F9G F9;F9GG=CBG C: 957< = CB < H<5H H5?9 =BHC 577CIBH H<9
F9G=8I5@ G9F=5@ 7CFF9@5H=CB =B 9 #BH9F9GH=B;@M	 ;=J9B H<5H 
 =G F95@	 H<9 56CJ9 GMGH9A C:
9EI5H=CBG KCI@8 BCH =BJC@J9 7CAD@9L 5F=H<A9H=7 #B 588=H=CB	 H<9 H9FAG =B  KCI@8 75B79@	 GC
H<9 1&- DFC798IF9 KCI@8 CB@M 89D9B8 CB H<9 8MB5A=7 9@9A9BHG =B  
19 7CI@8 H<9B 75FFM CIH 5 N=;
N5; DFC798IF9 H<5H KCI@8 9GH=A5H9  5B8  :CF ;=J9B  	
5B8 H<9B  :CF 5 ;=J9B  5B8  .<=G KCI@8 F9DF9G9BH H<9 GD97HF5@ 5B5@C;I9 HC H<9 C7<F5B9

)F7IHH  DFC798IF9 )6J=CIG@M	 =H9F5H=CBG KCI@8 69 IBB979GG5FM K<9B 

 =G =B :57H
7CBGH5BH	 GC H<5H H<9 =8=CGMB7F5H=7 H9FAG 5F9 GH5H=7	 =B K<=7< 75G9 H<9 9EI5H=CBG 7CI@8 69 KF=HH9B
=B H9FAG C: H<9 9@9A9BHG C: H<9 7CJ5F=5B79 5B8 OFGH 5IHC7CJ5F=5B79 A5HF=79G C:  5B8 <
/B:CFHIB5H9@M	 K9 KCI@8 <5J9 HC F9GCFH CB79 5;5=B HC BIA9F=75@ CDH=A=G5H=CB =B AC89@G K=H<
 7CADCB9BHG	 K<=7< KCI@8 69 :5F ACF9 H5L=B; H<5B =B H<9 75G9 C: H<9 7CAACB :57HCF 6975IG9
H<9F9 KCI@8 69 GI7< CDH=A=G5H=CBG 5H 957< C7<F5B9
)F7IHH =H9F5H=CB )B79 5;5=B	 H<9 =H9F5H98
=B8=F97H =B:9F9B79 DFC798IF9G =B G97H=CB  KCI@8 5@GC DFCJ9 J9FM IG9:I@ =B H<=G 7CBH9LH
 3+!/! '*#'%&!'%$** "0)/%*)
#B DF57H=79	 C: 7CIFG9	 K9 8C BCH C6G9FJ9 < (9J9FH<9@9GG	 H<9 ' 5@;CF=H<A 75B 69 IG98 HC
C6H5=B J5@I9G :CF  5G 7@CG9 HC H<9 CDH=AIA 5G 89G=F98 H 957< =H9F5H=CB	 H<9 ' 5@;CF=H<A A5L

=A=G9G H<9 9LD97H98 J5@I9 C: 0       0 7CB8=H=CB5@ CB  5B8 H<9 7IFF9BH D5F5A9H9F
9GH=A5H9G	  .<9 F5H=CB5@9 GH9AG :FCA H<9 :57H H<5H 0      75B 5@GC 69 :57HCF=N98
5G 0       0      -=B79 H<9 9LD97H98 J5@I9 C: H<9 @5HH9F	 7CB8=H=CB5@ CB  5B8
	 F957<9G 5 A5L=AIA 5H   	 "/: */$3&"4& =B H<9 9LD97H98 J5@I9 C: 0     
AIGH F9DF9G9BH 5B =B7F95G9 =B 0      .<=G =G H<9 ;9B9F5@=G98 ' DF=B7=D@9
 =B5@@M	 7 KCI@8 5@@CK IG HC C6H5=B H<9 '& 9GH=A5HCFG C:  :CF ;=J9B J5@I9G C:   #B
D5FH=7I@5F	 =: K9 KF=H9 HC;9H<9F H<9 89F=J5H=J9G :CF ( :CF /  1          2 K9 9B8 ID K=H<
BANCO DE ESPAÑA 24 DOCUMENTO DE TRABAJO N.º 1619
#B H<9  GH9D K9 AIGH 7CADIH9





















































>   >



































=G H<9 D9F=C8C;F5A C: H<9 GACCH<98 J5@I9G C: H<9 7CAACB :57HCF












D9F=C8C;F5A 69HK99B H<9 C6G9FJ98 G9F=9G  5B8 H<9 GACCH<98 J5@I9G C: H<9 7CAACB
:57HCF	 K9 K=@@ <5J9 H<5H
 


























K<=7< F9G9A6@9G H<9 9LD97H98 J5@I9 C: 
 6IH H<9 J5@I9G 5H K<=7< H<9 9LD97H5H=CBG 5F9
9J5@I5H98 5F9 ;9B9F5@@M 8=V9F9BH :FCA H<9 J5@I9G 5H K<=7< H<9 8=GHF=6IH98 @5;G 5F9 7CADIH98


























BANCO DE ESPAÑA 25 DOCUMENTO DE TRABAJO N.º 1619










































19 75B H<9B A5L=A=G9 0 =B  K=H< F9GD97H HC  HC ID85H9 H<CG9 D5F5A9H9FG
-=A=@5F@M	 K9 75B A5L=A=G9 0 =B  K=H< F9GD97H HC 	  5B8  HC ID85H9
H<CG9 D5F5A9H9FG
#B CF89F HC 7CB8I7H H<CG9 A5L=A=G5H=CBG	 K9 B998 H<9 G7CF9G C: H<9 9LD97H98 @C;
@=?9@=<CC8
:IB7H=CBG



























K<=7<	 BCH GIFDF=G=B;@M	 7C=B7=89G K=H< H<9 H<9 9LD97H98 J5@I9 C: 5 ;=J9B  5B8 H<9 7IFF9BH
D5F5A9H9F 9GH=A5H9G	 
#H =G 5@GC GHF5=;<H:CFK5F8 HC AC8=:M H<9 =B8=F97H =B:9F9B79 DFC798IF9G 8=G7IGG98 =B G97H=CB 
HC <5B8@9 AC89@G K=H<  H9FAG =: K9 F9D@579 H<9 D9F=C8C;F5A C: H<9 7CAACB :57HCF 6M =HG
9LD97H98 J5@I9 ;=J9B C6G9FJ56@9G	 K<=7< 7C=B7=89G K=H< GIA C: H<9 D9F=C8C;F5A C: H<9 GACCH<98
J5@I9G C: H<9 :57HCF 5B8 =HG 9GH=A5H=CB 9FFCF .<CG9 D9F=C8C;F5AG 75B 69 C6H5=B98 =B BC H=A9 =B
H<9  GH9D C: H<9 5@;CF=H<A :FCA H<9 A=B=A5@ RGIU7=9BH GH5H=GH=7GS 8=G7IGG98 =B 5DD9B8=L 
-=A=@5F 9LDF9GG=CBG KCI@8 5DD@M HC H<9 8MB5A=7 D5F5A9H9FG H<5H 5DD95F =B  5B8  :CF 5
;=J9B J5@I9 C: 
 =B5@@M	 H<9 89F=J5H=J9G C:  K=H< F9GD97H HC ( :CF /  1          2 :CF OL98 J5@I9G













*	  *	  
  

*	   




*	  *	  
  
















































BANCO DE ESPAÑA 26 DOCUMENTO DE TRABAJO N.º 1619
)B79 5;5=B	 K9 GI;;9GH 5 N=;
N5; DFC798IF9 H<5H 9GH=A5H9G  5B8  :CF ;=J9B  5B8 
:CF 5 ;=J9B  5B8 	 5@H<CI;< =H =G BCH 7@95F H<5H K9 F95@@M B998 HC :I@@M A5L=A=G9 H<9 9LD97H98
@C;
@=?9@=<CC8 :IB7H=CB 5H 957< ' =H9F5H=CB G=B79 H<9 ;9B9F5@=G98 ' DF=B7=D@9 G=AD@M F9EI=F9G
IG HC =B7F95G9 =H )6J=CIG@M	 GI7< =H9F5H=CBG KCI@8 69 IBB979GG5FM K<9B H<9 =8=CGMB7F5H=7 H9FAG
5F9 GH5H=7
 $!  '#*-%/$( %) +-/%!
.5?=B; =BHC 577CIBH H<9 H<9CF9H=75@ F9GI@HG C6H5=B98 =B H<9 DF9J=CIG G97H=CBG	 H<9 GH9D 6M GH9D
GD97HF5@ ' 5@;CF=H<A 7CA6=B98 K=H< H<9 =H9F5H98 =B8=F97H =B:9F9B79 DFC798IF9 75B 69 89G7F=698
5G :C@@CKG
-!'%(%)-4 ./!+.
	 <CCG9 GCA9 5F6=HF5FM =B=H=5@ J5@I9G :CF H<9 D5F5A9H9FG    
	 -9@97H H<9 BIA69F C: ' =H9F5H=CBG 
	 -9@97H H<9 BIA69F C: N=;
N5; =H9F5H=CBG % :CF H<9 GD97HF5@ C7<F5B9
)F7IHH 9GH=A5HCF




 CADIH9  5B8 
 IG=B; 9LDF9GG=CBG  5B8 	 F9GD97H=J9@M 
GH9D
 .F95H   
 5G =: =H K9F9 H<9 D9F=C8C;F5A C: H<9 C6G9FJ98 85H5 5B8 =H9F5H9 H<9
=B8=F97H =B:9F9B79 DFC798IF9 =B G97H=CB  IBH=@ H<9 BIA69F C: =H9F5H=CBG =G 9EI5@ HC ! CF H<9
BCFA C: H<9 7<5B;9 =B H<9 D5F5A9H9FG =G @9GG H<5B  -HCF9 H<9 F9GI@HG =BHC  '
GH9D
 CADIH9 OFGH  5B8 H<9B 

 IG=B; 9LDF9GG=CBG  5B8 	 F9GD97H=J9@M 
GH9D
 *9F:CFA % =H9F5H=CBG C: H<9 N=;
N5; DFC798IF9 =B H<9 :C@@CK=B; K5M '
GH9D
5 .F95H 957< 9@9A9BH  C: H<9 8=5;CB5@ C: 

 5G =: =H K9F9 H<9 D9F=C8C;F5A C: 5B
C6G9FJ98 IB=J5F=5H9 G9F=9G 5B8 D9F:CFA H<9 =H9F5H98 =B8=F97H =B:9F9B79 DFC798IF9 =B
G97H=CB  IBH=@ H<9 BIA69F C: =H9F5H=CBG =G 9EI5@ HC ! CF H<9 BCFA C: H<9 7<5B;9 =B
H<9 D5F5A9H9FG =G @9GG H<5B  -HCF9 H<9 F9GI@HG =BHC  5B8 	

 
BANCO DE ESPAÑA 27 DOCUMENTO DE TRABAJO N.º 1619
7 ,9D95H 5 5B8 6 % H=A9G
 =: 2 
 GHCD	 9@G9 2  2  5B8 ;C HC 
 *)1!-#!)! +-*+!-/%!. *" /$!  '#*-%/$(
.C 5GG9GG H<9 GD998 5B8 7CBJ9F;9B79 DFCD9FH=9G C: CIF DFCDCG98 GD97HF5@ ' 5@;CF=H<A	
K9 <5J9 ;9B9F5H98  G5AD@9G C: G=N9    5B8 #  
 :FCA 5 ;9B9F5@=G98 J9FG=CB
C: H<9 8MB5A=7 :57HCF AC89@ =B   =B K<=7< 6CH< 7CAACB 5B8 =8=CGMB7F5H=7 :57HCFG :C@@CK
	 DFC79GG9G K=H< 5IHCF9;F9GG=J9 D5F5A9H9FG      5B8 ACJ=B; 5J9F5;9 D5F5

A9H9FG    5B8    -         .<9G9 J5@I9G 7CFF9GDCB8 HC H<9 CB9G 7CBG=89F98 =B
G97H=CB  H<5H ACGH 7@CG9@M F9G9A6@9 H<CG9 :CIB8 =B H<9 9AD=F=75@ 5DD@=75H=CB 89G7F=698 =B G97

H=CB  (CH9 H<5H H<9 DF9G9B79 C:  7CADCB9BHG DF9J9BHG H<9 IG9 C: H<9 H=A9 8CA5=B J9FG=CBG
C: H<9 ' 5@;CF=H<A A9BH=CB98 =B H<9 =BHFC8I7H=CB G :CF H<9 :57HCF @C58=B;G	 K9 =BHFC8I79
GCA9 <9H9FC;9B9=HM 6M 5GGIA=B; H<5H H<9M 5F9    	     	    5B8  
         	  =B5@@M	 K9 5@GC 5@@CK :CF 8=V9F9BH J5F=5B79G :CF H<9 =8=C

GMB7F5H=7 =BBCJ5H=CBG -D97=O75@@M	 K9 7CBG=89F            	
K<=7< @958G HC K=89@M 8=V9F9BH G=;B5@ HC BC=G9 F5H=CG 57FCGG G9F=9G
19 75FFM CIH HKC C7<F5B9
)F7IHH =H9F5H=CBG CB@M K=H<=B 957< ' =H9F5H=CB -=A=@5F@M	
:CF 957< IB=J5F=5H9 
HMD9 A5L=A=G5H=CB K9 IG9 H<9 G5A9 7CBJ9F;9B79  7F=H9F=CB 5G =B
G97H=CB  K=H< 5 A5L=AIA C: OJ9 ## =H9F5H=CBG G GH5FH=B; J5@I9G	 K9 5GGIA9 IB=H @C58=B;G
CB H<9 7CBH9ADCF5B9CIG 5B8 @5;;98 J5@I9G C: H<9 7CAACB :57HCF	 IB=H GD97=O7 J5F=5B79G	 5B8
5@@ 5IHCF9;F9GG=J9 5B8 ACJ=B; 5J9F5;9 7C9U7=9BHG G9H HC  5B8 	 F9GD97H=J9@M .<9G9 =B=H=5@
J5@I9G 5F9 :5F 5K5M :FCA H<9 HFI9 D5F5A9H9FG
19 5HH9ADH HC F9DFC8I79 H<9 @=?9@M 69<5J=CIF C: 9AD=F=75@ F9G95F7<9FG 6M 75DD=B; H<9 BIA69F
C: ' =H9F5H=CBG HC  G =B G97H=CB 	 K9 5@GC 7CBG=89F 5G 69B7<A5F? H<9 8=F97H A5L=A=G5H=CB
C: H<9 GD97HF5@ @C;
@=?9@=<CC8 :IB7H=CB IG=B; H<9 +( DFC798IF9 =B 	QG '.*/$0/ FCIH=B9 K=H<
H<9 5B5@MH=75@ OFGH 89F=J5H=J9G =B 5DD9B8=L  5B8 H<9 GD97HF5@ 9GH=A5HCF C: H<9 =B:CFA5H=CB A5HF=L
=B 5DD9B8=L  =B @=9I C: H<9 "9GG=5B  =B5@@M	 K9 5@GC @CC? 5H HKC 7CA6=B98 DFC798IF9G H<5H
GK=H7< HC +( 5:H9F 9=H<9F  CF  ' =H9F5H=CBG  CF 7CAD@9H9B9GG	 K9 5@GC @CC? 5H H<9 J5@I9G C:
H<9 @C;
@=?9@=<CC8 5H H<CG9 GK=H7<=B; DC=BHG	 5G K9@@ 5G H<9 F5H=C C: H<9  BCFA C: H<9 8=V9F9B79G
69HK99B H<9 =B=H=5@ J5@I9G 5B8 H<9 J5@I9G C: H<9 D5F5A9H9FG 5H H<5H DC=BH HC H<9  BCFA C: H<9
8=V9F9B79G 69HK99B =B=H=5@ 5B8 OB5@ J5@I9G -I7< 5 A95GIF9 ;=J9G IG 5 DF97=G9 =B8=75H=CB C: H<9
;FCIB8 7CJ9F98 6M H<9 ' 5@;CF=H<A 5:H9F 5 OL98 BIA69F C: =H9F5H=CBG
6  CF H<9 ;=J9B J5@I9 C: 	 GC@J9 H<9 AC8=O98 @=B95F GMGH9A C: BCFA5@ 9EI5H=CBG =B
-97H=CB  HC C6H5=B  
BANCO DE ESPAÑA 28 DOCUMENTO DE TRABAJO N.º 1619
D9FG=GH9B79 =B H<9 7CAACB :57HCF	 K9 F9
BCFA5@=G9 H<9 F9GI@HG GC H<5H (  	 F9D@57=B; H<=G
D5F5A9H9F K=H< H<9 J5F=5B79 C: H<9 =BBCJ5H=CBG =B H<9 7CAACB :57HCF	 + G 75B 69 G99B	 
=H9F5H=CBG C: H<9 ' 5@;CF=H<A 5F9 5@ACGH 5G 7CGH@M =B H9FAG C: */ 5G H<9 8=F97H A5L=A=G5H=CB
C: H<9 GD97HF5@ @C;
@=?9@=<CC8 .<9M 5@GC :5=@ HC F957< H<9 A5L=AIA	 5@H<CI;< H<9M ;9H J9FM 7@CG9
"CK9J9F	 5 G=;B=O75BH :F57H=CB C: H<9 ;5=BG =B OH 5F9 57<=9J98 5:H9F >IGH 5 :9K =H9F5H=CBG  CF
H<5H F95GCB	 H<9 A=L98 A9H<C8G	 K<=7< 7CBJ9F;9 HC H<9 A5L=AIA FCI;<@M HK=79 5G :5GH	 DFCJ=89
5 J9FM ;CC8 7CADFCA=G9 #B H<5H F9;5F8	 GK=H7<=B; 5:H9F H9B ' =H9F5H=CBG G@=;<H@M 8CA=B5H9G
8C=B; GC 5:H9F OJ9
#895@@M	 K9 KCI@8 @=?9 HC F9D95H H<=G 9L9F7=G9 K=H< 5 @5F;9F 7FCGG
G97H=CB5@ 8=A9BG=CB  	 6IH
H<9 7CADIH5H=CB5@ 7CGH C: 5 'CBH9 5F@C 9L9F7=G9 =BJC@J=B; H<9 +( A9H<C8 697CA9G DFC<=6=H=J9
(9J9FH<9@9GG	 K9 7CB>97HIF9 H<5H H<9 CDH=A5@ BIA69F C: ' =H9F5H=CBG 7CB8I7H98 69:CF9 GK=H7<

=B; HC H<9 8=F97H A5L=A=G5H=CB C: H<9 @C;
@=?9@=<CC8 :IB7H=CB =G 5B =B7F95G=B; :IB7H=CB C:  
 =;IF9  =@@IGHF5H9G 5 HMD=75@ 9L5AD@9 C: CIF 'CBH9 5F@C F9GI@HG K=H< H9B G9F=9G	 K<=@9  =;IF9
 7CFF9GDCB8G HC 5 AC89@ K=H< CB9 <IB8F98 G9F=9G	 K=H< 5 89G=;B K<=7< =G 5 H9B:C@8 F9D@=75 C:
H<9 CB9 89G7F=698 =B H<9 OFGH D5F5;F5D< C: H<=G G97H=CB ,9A5F?56@M	 H<9 OFGH =H9F5H=CB C: H<9
' M=9@8G 5 A5GG=J9 =B7F95G9 =B H<9 @C;
@=?9@=<CC8 :IB7H=CB =B 6CH< 75G9G #B 588=H=CB	 GI779GG=J9
=H9F5H=CBG 5@GC DFCJ=89 BCH=7956@9 ;5=BG G 9LD97H98	 H<CI;<	 H<9 5@;CF=H<A G@CKG 8CKB 7CB

G=89F56@M 5G K9 5DDFC57< H<9 CDH=AIA ,95GGIF=B;@M	 H<CI;<	 =: K9 7CB8I7H 5 GIU7=9BH@M @5F;9
BIA69F C: =H9F5H=CBG	 H<9 J5@I9 C: H<9 9GH=A5H98 D5F5A9H9FG 7C=B7=89G K=H< H<9 9GH=A5H9G C6

H5=B98 6M A5L=A=G=B; H<9 A5F;=B5@ @C;
@=?9@=<CC8 :IB7H=CB 8=F97H@M IG=B; H<9 A9H<C8 C: G7CF=B;
K=H< 5B5@MH=75@ 9LDF9GG=CBG :CF H<9 G7CF9 5B8 =B:CFA5H=CB A5HF=L
	 7%!)4 #%). *" (* !''%)# /$! *((*) "/*-.6  +-*!..!.
MB5A=7 :57HCF AC89@G K=H< D	E DFC79GG9G :CF H<9 7CAACB :57HCFG A5M 5@H9FB5H=J9@M
69 KF=HH9B 5G AC89@G K=H< G=AD@9F D 7CAACB :57HCFG 6M F9D@57=B; H<9 8MB5A=7 @C58=B;G
DC@MBCA=5@G ( K=H< (   ( -        G99 H<9 9B8 C: G97H=CB  :CF 5 ACF9
;9B9F5@ 8=G7IGG=CB .<9F9:CF9	 CB9 A=;<H 5F;I9 H<5H H<9 =B8=F97H DFC798IF9G 89G7F=698 =B G97H=CB
 5F9 IBB979GG5FM	 5H @95GH 5G :5F 5G H<9 7CAACB :57HCFG 5F9 7CB79FB98 "CK9J9F	 6M =;BCF=B; H<9
7CAACB5@=HM C: 	 H<9 BIA69F C: D5F5A9H9FG H<5H AIGH 69 9GH=A5H98 =B7F95G9G =B DFCDCFH=CB
HC H<9 BIA69F C: G9F=9G	 K<=7< =B HIFB A5M @958 HC GI6GH5BH=5@ 9U7=9B7M @CGG9G
.C 5GG9GG H<9 9LH9BH HC K<=7< H<=G DCH9BH=5@ 9U7=9B7M @CGG =G F9@9J5BH =B DF57H=79	 K9 <5J9
7CB8I7H98 HKC 'CBH9 5F@C 9LD9F=A9BHG K=H< 5 J9FM G=AD@9 9L7<5B;956@9 89G=;B K=H<  C6

G9FJ5H=CBG :CF  5B8  G9F=9G	 =B K<=7< H<9 CB@M 8MB5A=7 :95HIF9 =G H<9 G9F=5@ 7CFF9@5H=CB C: H<9
.<9 F9GI@HG 5F9 89G7F=698 =B .56@9  65G98 CB  'CBH9 5F@C F9D@=75H=CBG !=J9B H<9
 #B H<9 F9A5=B=B; F9D@=75H=CB	 H<9 A=L98 DFC798IF9G 7CBJ9F;98 HC 5 @C75@ A5L=AIA K=H< 5 @CK9F J5@I9 :CF H<9
@C;
@=?9@=<CC8 H<5B H<9 CB9 57<=9J98 6M H<9 ' 5@;CF=H<A 5:H9F 	 =H9F5H=CBG	 K<=7< =B HIFB 7C=B7=898 K=H< H<9
J5@I9 M=9@898 6M H<9 +( A9H<C8
BANCO DE ESPAÑA 29 DOCUMENTO DE TRABAJO N.º 1619
   5B8   	 5B8 5@@ H<9 :57HCF @C58=B;G 5B8 =8=CGMB7F5H=7 J5F=5B79G 5F9 9EI5@ HC  19
H<9B 9GH=A5H9 HKC C6G9FJ5H=CB5@@M 9EI=J5@9BH J9FG=CBG C: H<=G 8MB5A=7 :57HCF AC89@ #B H<9 OFGH
CB9	 < 9LD@=7=H@M 7CBH5=BG 5 OFGH
CF89F  7CADCB9BH	 K<=7< :CF79G IG HC 9AD@CM CIF DFCDCG98
=H9F5H98 =B8=F97H =B:9F9B79 DFC798IF9 #B H<9 G97CB8 J9FG=CB	 =B 7CBHF5GH	 K9 AC89@ H<9 7CAACB
:57HCF 5G 5B  DFC79GG	 6IH 588 5B 588=H=CB5@ @5; =B H<9 8MB5A=7 @C58=B;G C: 957< G9F=9G
(9J9FH<9@9GG	 H<9 GH5H=7 B5HIF9 C: H<9 =8=CGMB7F5H=7 H9FAG HC;9H<9F K=H< H<9 DIF9 5IHCF9;F9GG=J9
B5HIF9 C: H<9 7CAACB :57HCF =AD@M H<5H CIF DFCDCG98 ' 5@;CF=H<A =G 56@9 HC 9GH=A5H9 H<=G
5@H9FB5H=J9 AC89@ J9FM EI=7?@M 9J9B :CF @5F;9 J5@I9G C:  K=H<CIH F9GCFH=B; HC =B8=F97H =B:9F9B79
CF C7<F5B9
)F7IHH =H9F5H=CBG
19 5GG9GG H<9 8=V9F9B79G 69HK99B H<9 HKC DFC798IF9G 6M @CC?=B; 5H H<9 '- =B 9GH=A5H=B;
= H<9 K<=H9 BC=G9 =BBCJ5H=CBG =B H<9 7CAACB :57HCF 5B8 == H<9 7CAACB 7CADCB9BH :CF 957<
G9F=9G	 K<=7< K9 7CADIH9 5G H<9 8=V9F9B79 69HK99B H<9 C6G9FJ98 G9F=9G 5B8 H<9 9GH=A5H9 C: =HG
=8=CGMB7F5H=7 H9FAG -=B79 6CH< H<9G9 EI5BH=H=9G 5F9 7CAACB HC H<9 HKC F9DF9G9BH5H=CBG C: H<9
8MB5A=7 :57HCF AC89@ K<9B 9J5@I5H98 5H H<9 HFI9 D5F5A9H9F J5@I9G	 H<9=F 8=V9F9B79G CB@M F9P97HG
H<9 G5AD@=B; J5F=56=@=HM =B H<9 '& 9GH=A5HCFG G99 BG@9M 5B8 %C<B  )IF F9GI@HG 5F9
65G98 CB 	 F9D@=75H=CBG #ADCFH5BH@M	 K9 5J9F5;9 H<9 '- C: 5@@ H<9 H=A9 G9F=9G C6G9FJ5H=CBG
9L79DH H<9 OFGH 5B8 @5GH 	 GC 5G HC 5JC=8 9B8 C: G5AD@9 9V97HG  IFH<9F	 K9 5J9F5;9 57FCGG
G9F=9G K<9B9J9F DCGG=6@9 HC =ADFCJ9 H<9 DF97=G=CB C: CIF 9GH=A5H9G
G 5 69B7<A5F?	 K9 75B IG9 H<9 :57H H<5H 5H H<9 HFI9 J5@I9G H<9 H<9CF9H=75@ '-G :CF + 5F9
 K<9B    5B8  K<9B   	 K<=@9 H<9 F9GD97H=J9 O;IF9G :CF (<  =  9
5F9  5B8  1<9B K9 9LD@=7=H@M AC89@ H<9 7CAACB :57HCF 5G 5B 	 DFC79GG	 H<9
'-G :CF + 5H H<9 '& 9GH=A5H9G 697CA9  K<9B    5B8  K<9B   	 GC H<9
9U7=9B7M @CGG F9GI@H=B; :FCA D5F5A9H9F IB79FH5=BHM =G A=BCF #B 7CBHF5GH	 K<9B K9 =;BCF9 H<9
7CAACB B5HIF9 C: H<9  DC@MBCA=5@ 	 H<CG9 '-G 697CA9  ( 5B8 
(	 K<=7< 5F9 BCH=7956@M KCFG9 .<=G 89H9F=CF5H=CB =G :5F ACF9 57IH9 =: K9 @CC? 5H H<9
7CAACB 7CADCB9BHG C: H<9 G9F=9G #B D5FH=7I@5F	 K<=@9 H<9 '-G C: =  9 5F9  :CF
   5B8  :CF    K<9B K9 9LD@=7=H@M AC89@ H<9 7CAACB :57HCF 5G 5B 	
DFC79GG	 H<9M 697CA9  ( 5B8  (	 =AD@M=B; 89H9F=CF5H=CBG C:  5B8
 =B H<9 DF97=G=CB K=H< K<=7< K9 9GH=A5H9 H<CG9 7CADCB9BHG
.<9G9 F9GI@HG 5F9 8I9 HC 5 GI6GH5BH=5@ 9U7=9B7M @CGG =B H<9 9GH=A5HCFG C: H<9 AC89@ D5F5A9H9FG	
5B8 =B D5FH=7I@5F =B H<9 :57HCF @C58=B;G -D97=O75@@M	 H<9 =BH9FEI5FH=@9 F5B;9 =B H<9 9GH=A5H9G C:
5 HMD=75@ 7CBH9ADCF5B9CIG @C58=B; ( ;C9G :FCA  HC  K<9B    5B8 :FCA  HC 
K<9B   	 K<=@9 H<9 7CFF9GDCB8=B; O;IF9G :CF H<9 =AD@=98 8MB5A=7 @C58=B;G 5F9  J9FGIG
 ( 5B8  J9FGIG  ( 'CF9CJ9F	 H<9 A98=5B 6=5G9G 5F9 5@GC BCH=7956@M
@5F;9F #B 7CBHF5GH	 H<9 9V97H CB H<9 =8=CGMB7F5H=7 J5F=5B79G 5B8 9GD97=5@@M H<9  D5F5A9H9F C:
7CAACB :57HCF -D97=O75@@M	 K9 5GGIA9 H<5H < :C@@CKG 5B 	 DFC79GG K=H< D5F5A9H9FG
BANCO DE ESPAÑA 30 DOCUMENTO DE TRABAJO N.º 1619
H<9 7CAACB :57HCF =G AI7< @CK9F .<9F9:CF9	 K9 75B G5:9@M 7CB7@I89 H<5H =;BCF=B; H<9 7CAACB
 FCCHG :CF H<9 DIFDCG9G C: 5JC=8=B; CIF =H9F5H98 =B8=F97H =B:9F9B79 DFC798IF9G =G BCH 58J=G56@9	
9GD97=5@@M =: H<9 7FCGG
G97H=CB5@ 8=A9BG=CB =G F95GCB56@M @5F;9
	 *((*)  4)(%. %) .!/*-' !(+'*4(!)/
	 4)(% "/*- (* !'. %) +-/%!
.<9F9 =G 5 @CB; HF58=H=CB C: 5B5@MG=B; 7CACJ9A9BHG C: G97HCF5@ 57H=J=HM =B8=75HCFG G99 :CF
9L5AD@9 6F5<5A 5B8 %5HN 	 &=@=9B  CF ,C;9FGCB  #B H<=G 7CBH9LH	 8MB5A=7
:57HCF AC89@G <5J9 DFCJ98 IG9:I@ =B 5GG9GG=B; H<9 9LH9BH HC K<=7< C6G9FJ98 PI7HI5H=CBG =B G97HCF5@
5;;F9;5H9G 5F9 577CIBH98 :CF 6M 7CAACB GCIF79G C: J5F=5H=CB #B H<9=F G9A=B5@ D5D9F	 +I5< 5B8
-5F;9BH  GHI8=98 H<9 69<5J=CF C: 5BBI5@ 9AD@CMA9BH G9F=9G 57FCGG G=LHM /- =B8IGHF=9G CJ9F
H<9 D9F=C8 
 .<9M :CIB8 H<5H H<9 6I@? C: H<9 H=A9 J5F=5H=CB C: H<9 8=V9F9BH G97HCFG K5G
9LD@5=B98 6M 5 7CAACB :57HCF	 5B8 H<5H H<9=F 9GH=A5H98 A95GIF9 C: R6IG=B9GG 57H=J=HMS 75DHIF98
5;;F9;5H9 8MB5A=7G =B G97HCF5@ 9AD@CMA9BH J9FM K9@@
'CH=J5H98 6M H<9=F F9GI@HG	 K9 8CKB@C5898 9AD@CMA9BH G9F=9G :FCA H<9 IF95I C: &56CF
-H5H=GH=7G 7CFF9GDCB8=B; HC H<9  (#- 
8=;=H G97HCFG	 A95GIF98 5H ACBH<@M :F9EI9B7M 5B8
G95GCB5@@M 58>IGH98	 :CF H<9 D9F=C8 '
'	 K<=7< K5G H<9 @CB;9GH 5J5=@56@9 G99 .56@9
 :CF H<9 @=GH C: G97HCFG 19 897=898 HC KCF? K=H< 5BBI5@=G98 ;FCKH< F5H9G :CF #  	
ACBH<G =B J=9K C: H<9 CJ9FK<9@A=B; 9J=89B79 H<5H H<9 @C; @9J9@G C: H<CG9 9AD@CMA9BH G9F=9G
5F9 BCBGH5H=CB5FM
-=B79 CIF @5H9BH :57HCF =G A95BH HC 75DHIF9 H<9 7CAACB GCIF79 C: J5F=5H=CB 57FCGG G97HCF5@
9AD@CMA9BH ;FCKH< F5H9G	 K9 :C@@CK98 +I5< 5B8 -5F;9BH  5B8 7CBG=89F98 5 8MB5A=7
G=B;@9 :57HCF AC89@ #B CF89F HC 89H9FA=B9 H<9 8MB5A=7 GD97=O75H=CB C: 7CAACB 5B8 GD97=O7
:57HCFG	 5G K9@@ 5G H<9 8MB5A=7 =AD57H C: H<9 :CFA9F CB 957< G97HCF5@ G9F=9G	 K9 75FF=98 CIH GCA9
DF9@=A=B5FM 9AD=F=75@ 5B5@MG=G !=J9B H<5H CB9 75B 9LD97H HCH5@ BCB:5FA 9AD@CMA9BH HC DFCJ=89
5B =AD9F:97H DFCLM :CF H<9 @5H9BH J5F=56@9	 K9 OHH98 IB=J5F=5H9  AC89@G C: J5F=CIG CF89FG
HC H<9 ;9CA9HF=7 F5H9 C: ;FCKH< C: H<=G C6G9FJ98 G9F=9G 19 :CIB8 H<5H 5B 	 M=9@8G H<9
69GH OH 577CF8=B; HC 6CH< H<9 -7<K5FHN 5B8 ?5=?9 7F=H9F=5 (9LH K9 F9;F9GG98 H<9 89A95B98
7<5B;9G C: 9AD@CMA9BH CB H<9 89A95B98 7CBH9ADCF5B9CIG 5B8 CB9
ACBH< @5;;98 7<5B;9G C:
HCH5@ BCB:5FA 9AD@CMA9BH 19 :CIB8 H<5H H<9 7C9U7=9BHG 5GGC7=5H98 HC H<9 @5;;98 7<5B;9G K9F9
G=;B=O75BH@M 8=V9F9BH :FCA N9FC :CF 5 G=N956@9 :F57H=CB C: H<9 G9F=9G	 K<=7< GHFCB;@M GI;;9GHG H<5H
H<9 G97HCF
GD97=O7 9AD@CMA9BH ;FCKH< F5H9G A5M 69 8F=J9B BCH CB@M 6M H<9 7CBH9ADCF5B9CIG
 DF9@=A=B5FM 7<97? CB 85H5 EI5@=HM =B8=75H98 H<5H 5 <5B8:I@ C: G9F=9G 8=GD@5M 56BCFA5@ J5@I9G 19 HF95H98
H<9A 5G 588=H=J9 CIH@=9FG =B H<9 @C; @9J9@G 5B8 F9D@5798 H<9A 6M H<9 5J9F5;9 C: H<9 58>579BH C6G9FJ5H=CBG	 K<=7<
=G 5 G=AD@9 O@H9F H<5H =G B9J9FH<9@9GG CDH=A5@ IB89F H<9 F5B8CA K5@? <MDCH<9G=G
BANCO DE ESPAÑA 31 DOCUMENTO DE TRABAJO N.º 1619
J5@I9 C: H<9 @5H9BH :57HCF 6IH 5@GC 6M =HG CB9
ACBH< @5;;98 J5@I9G #B 588=H=CB	 K9 7CB8I7H98
&' H9GHG :CF OFGH
 5B8 G97CB8
CF89F F9G=8I5@ 5IHC7CFF9@5H=CB HC 5GG9GG K<9H<9F H<9 =8=CGMB7F5H=7
8=GHIF65B79G 5F9 @=?9@M HC 69 G9F=5@@M 7CFF9@5H98 19 :CIB8 H<5H FCI;<@M  C: H<9 G9F=9G F9EI=F9
G9F=5@@M 7CFF9@5H98 =8=CGMB7F5H=7 H9FAG
#B J=9K C: H<CG9 OB8=B;G	 K9 69;5B 6M 9GH=A5H=B; 5 GD97=5@ 75G9 C: AC89@   =B K<=7< 6CH<
< 5B8 < <9H9FC;9B9CIG@M 5V97H 957< C: H<9 G97HCF5@ ;FCKH< F5H9G	 < :C@@CKG 5B 	
DFC79GG K<=@9 H<9 =8=CGMB7F5H=7 H9FAG 9 :C@@CK G=AD@9 QG #B8=J=8I5@ H9GHG :CF     
=B8=75H98 H<5H H<9F9 5F9  G9F=9G :CF K<=7< H<9 K<=H9 BC=G9 <MDCH<9G=G =G BCH F9>97H98	 K<=7< K9
897=898 HC =ADCG9 H<9B79:CFH<  CF H<9 F9A5=B=B;  G9F=9G K9 >C=BH@M H9GH98 H<9 BI@@ C: 
5;5=BGH 	 GD97=O7 :57HCFG	 H<9 @=?9@=<CC8 F5H=C GH5H=GH=7 H5?=B; H<9 9LHF9A9@M G=;B=O75BH
J5@I9 C: 
GH=A5H=CB C: H<9 OB5@ AC89@ K=H<  	 5B8  K<=H9 BC=G9 =8=CGMB7F5H=7 DFC79GG9G
K5G 7CB8I7H98 6M A95BG C: H<9 ' 5@;CF=H<A IG=B; H<9 =H9F5H98 =B8=F97H DFC798IF9 8=G7IGG98 =B
DF9J=CIG G97H=CBG G GH5FH=B; J5@I9G	 K9 5GGIA98 5;5=B IB=H @C58=B;G CB H<9 7CBH9ADCF5B9CIG
5B8 @5;;98 J5@I9G C: H<9 7CAACB :57HCF	 IB=H GD97=O7 J5F=5B79G	 5B8 5IHCF9;F9GG=J9 5B8 ACJ=B;
5J9F5;9 7C9U7=9BHG G9H  5B8 	 F9GD97H=J9@M	 :CF 6CH< 7CAACB 5B8 =8=CGMB7F5H=7 :57HCFG G
9LD97H98	 H<9 8=F97H A5L=A=G5H=CB C: H<9 @C;
@=?9@=<CC8 :IB7H=CB =B  GH5FH=B; :FCA H<9 G5A9
GH5FH=B; J5@I9G :5=@98 HC 7CBJ9F;9
#B CF89F HC GD998 ID H<9 ' =H9F5H=CBG	 K9 7CB8I7H98 OJ9 C7<F5B9
)F7IHH =H9F5H=CBG CB@M
=BGH958 C: 7CBH=BI=B; IBH=@ 7CBJ9F;9B79 9GD=H9 H<9 <IB8F98G C: D5F5A9H9FG =BJC@J98	 H<=G
DFC798IF9 KCF?98 J9FM K9@@ HC 69;=B K=H< J9BHI5@@M	 H<CI;<	 H<9 BCFA C: H<9 ;F58=9BHG 7CF

F9GDCB8=B; HC H<9 =8=CGMB7F5H=7 D5F5A9H9FG C: H<F99 G9F=9G F957<98 5 DCG=H=J9 @CK9F 6CIB8 
75F9:I@ =BGD97H=CB GI;;9GH98 H<5H H<9 7CFF9GDCB8=B;  5B8  7C9U7=9BHG K9F9 DFC656@M HCC
7@CG9 HC 957< CH<9F	 5B8 H<9 F9GI@H=B; EI5G= 75B79@@5H=CBG G@CK98 8CKB CIF =H9F5H98 =B8=F97H =B

:9F9B79 DFC798IF9	 5G DF98=7H98 6M H<9 'CBH9 5F@C F9GI@HG =B G97H=CB   CF H<5H F95GCB	 K9
GK=H7<98 5H H<5H DC=BH HC 5B 5@H9FB5H=J9	 G@CK9F J9FG=CB C: H<9 ' 5@;CF=H<A H<5H F9@=98 =BGH958 =B
H<9 8=F97H A5L=A=G5H=CB C: H<9 9LD97H98 @C;
@=?9@=<CC8 :IB7H=CB =B  IG=B; 5 G7CF=B; 5@;CF=H<A
K=H< 5B5@MH=75@ 89F=J5H=J9G 5B8 =B:CFA5H=CB A5HF=L @H<CI;< H<9 9GH=A5H98 D5F5A9H9FG 8=8 BCH
7<5B;9 AI7<	 H<9 @C;
@=?9@=<CC8 :IB7H=CB =ADFCJ98 G@=;<H@M 5B8 H<9 BCFA C: H<9 ;F58=9BHG K9BH
8CKB 5@@ H<9 K5M HC   =B5@@M	 K9 7CADIH98 GH5B85F8 9FFCFG C: H<9 D5F5A9H9F 9GH=A5HCFG IG=B;
H<9 5B5@MH=75@ 9LDF9GG=CBG :CF H<9 =B:CFA5H=CB A5HF=L =B 5DD9B8=L  .<9 9GH=A5H=CB F9GI@HG 5F9
F9DCFH98 =B .56@9G  5B8 
.<9 G9F=9G 5F9                               
   	 K<=7< 6M 5B8 @5F;9 7C=B7=89 K=H< H<9 &' H9GHG 7CADIH98 :CF H<9 HCH5@ BCB:5FA F9;F9GG=CBG
-99  =CF9BH=B= 5B8 -9BH5B5  :CF 7CADIH5H=CB5@@M G=AD@9 5B8 =BHI=H=J9 =B8=J=8I5@ 5B8 >C=BH &' H9GHG :CF
B9;@97H98 G9F=5@ 7CFF9@5H=CB =B 7CAACB 5B8 GD97=O7 :57HCFG
BANCO DE ESPAÑA 32 DOCUMENTO DE TRABAJO N.º 1619
G =G K9@@ ?BCKB	 H<9 IGI5@ 1=9B9F
%C@AC;CFCJ O@H9F 75B @958 HC O@H9F=B; 8=GHCFH=CBG 5H
6CH< 9B8G C: H<9 G5AD@9  CF H<5H F95GCB	 K9 KFCH9 H<9 AC89@ =B GH5H9
GD579 :CFA 5B8 5DD@=98
H<9 %5@A5B O@H9F =B H<9 H=A9 8CA5=B K=H< 9L57H =B=H=5@ 7CB8=H=CBG 89F=J98 :FCA H<9 GH5H=CB5FM
8=GHF=6IH=CB C: H<9  GH5H9 J5F=56@9G  :CF H<9 7CAACB :57HCF 5B8  :CF 957< C: H<9 =8=CGMB

7F5H=7 CB9G G99 5DD9B8=L ! :CF 89H5=@G !=J9B H<5H H<9 GH5B85F8 OL98 =BH9FJ5@ GACCH<9F K5G
BIA9F=75@@M IBGH56@9 K=H< GI7< 5 6=; GH5H9 J97HCF	 K9 IG98 H<9 AC8=O98 FMGCB
 F5N=9F GACCH<9F
=BGH958 G99 =9FA5B  #B  =;IF9  K9 69B7<A5F? CIF DFC798IF9 6M D@CHH=B; H<9 M95F@M
;FCKH< F5H9 C: CIF 9GH=A5H98 9AD@CMA9BH :57HCF GC@=8 6@I9 @=B9 5B8 H<9 HCH5@ BCB:5FA 9A

D@CMA9BH F98 85G<98 @=B9 #ADCFH5BH@M	 CIF GACCH<98 :57HCF =G F9A5F?56@M 7@CG9 HC H<9 57HI5@
;FCKH< F5H9 C: 5;;F9;5H9 9AD@CMA9BH	 9GD97=5@@M 8IF=B; F979GG=CB D<5G9G	 GI7< 5G =B 	 	
5B8 	 5@H<CI;< =H =G IBGIFDF=G=B;@M GACCH<9F H<5B H<9 C6G9FJ98 G9F=9G
	 *(+-%.*) 2%/$ .!(%+-(!/-% ++-*$!.
)B9 DCH9BH=5@ 8F5K657? C: CIF D5F5A9HF=7 DFC798IF9 =G H<5H =H A=;<H M=9@8 A=G@958=B; F9

GI@HG =: H<9 8MB5A=7 :57HCF AC89@ GD97=O75H=CB =G =B7CFF97H @H<CI;< H<9 H9GH=B; DFC798IF9G =B
 =CF9BH=B= 5B8 -9BH5B5 6 5F9 89G=;B98 HC 89H97H H<CG9 G=HI5H=CBG	 H<9 O@H9F98 9GH=A5H9G C:
H<9 GH5H9 J5F=56@9G 5F9 @=?9@M HC 69 <95J=@M =BPI9B798 6M H<9 8MB5A=7 GD97=O75H=CB C: H<9 AC89@
K<9B  =G F9@5H=J9@M GA5@@
G K9 A9BH=CB98 =B H<9 =BHFC8I7H=CB	 5B 5@H9FB5H=J9 DCGG=6=@=HM =G HC F9GCFH HC BCB
D5F5A9HF=7
DFC798IF9G	 K<=7< =ADCG9 AI7< @9GG GHFI7HIF9 CB H<9 GD97HF5@ 89BG=HM A5HF=L
CB79DHI5@@M	 H<9 G=AD@9GH GI7< DFC798IF9 =G H<9 GD97HF5@ J9FG=CB C: DF=B7=D5@ 7CADCB9BHG
DIH :CFK5F8 6M F=@@=B;9F 	 7<  .<9 =895 =G HC 7F95H9 5 @=B95F 7CA6=B5H=CB C: H<9  CIF=9F
7CADCB9BHG C: H<9 C6G9FJ98 G9F=9G 5H 5 OB=H9 BIA69F C: :F9EI9B7=9G	 K=H< K9=;<HG ;=J9B 6M

	 K<=7< =G H<9 9=;9BJ97HCF 5GGC7=5H98 HC H<9 @5F;9GH 9=;9BJ5@I9 C: 5 GH5B85F8 BCB
D5F5A9HF=7
9GH=A5H9 C: H<9 GD97HF5@ 89BG=HM A5HF=L C:  5H H<9 G5A9 :F9EI9B7M .<9 F9GI@H=B; GD97HF5@ G9F=9G
=G H<9B HF5BG:CFA98 HC H<9 H=A9 8CA5=B 6M A95BG C: H<9 =BJ9FG9  CIF=9F HF5BG:CFA 19 IG9 H<9
/-3 GC:HK5F9 89J9@CD98 6M  =CF9BH=B= 5B8 *@5B5G 	 K<=7< =B HIFB :C@@CKG  CFB=	 "5@@=B	
&=DD= 5B8 ,9=7<@=B   "&, =B H<9 7<C=79 C: :F9EI9B7=9G 5B8 BCB
D5F5A9HF=7 GD97HF5@
9GH=A5HCF
/B:CFHIB5H9@M	 H<9 :57H H<5H K9 75B AI@H=D@M 7CAD@9L 9=;9BJ97HCFG 6M 5 7CAD@9L BIA69F CB
H<9 IB=H 7=F7@9 K=H<CIH 5@H9F=B; =HG G75@9 =AD@=9G H<5H K9 75B 5F6=HF5F=@M D<5G9 G<=:H H<9 GD97HF5@
DF=B7=D5@ 7CADCB9BH 8=V9F9BH@M :CF 8=V9F9BH :F9EI9B7=9G  CF H<5H F95GCB	 K9 7<CCG9 H<9 G75@=B; 5H
.<9 A5=B 8=V9F9B79 69HK99B H<9 1=9B9F
%C@AC;CFCJ O@H9F98 J5@I9G	 
	 5B8 H<9 %5@A5B O@H9F GACCH<98
J5@I9G	 
 	 F9GI@HG :FCA H<9 =AD@=7=H 89D9B89B79 C: H<9 :CFA9F CB 5 8CI6@M =BOB=H9 G9EI9B79 C: D5GH 5B8 :IHIF9
C6G9FJ5H=CBG G G<CKB 6M  =CF9BH=B=  5B8 !YA9N 	 H<CI;<	 H<9M 75B 69 A589 BIA9F=75@@M =89BH=75@
6M F9D@57=B; 6CH< DF9
 5B8 DCGH
 G5AD@9 C6G9FJ5H=CBG 6M H<9=F @95GH GEI5F9G DFC>97H=CBG CBHC H<9 @=B95F GD5B C:
H<9 G5AD@9 C6G9FJ5H=CBG
BANCO DE ESPAÑA 33 DOCUMENTO DE TRABAJO N.º 1619
957< :F9EI9B7M =B GI7< 5 K5M H<5H H<9 DF=B7=D5@ 7CADCB9BH =G =B D<5G9 K=H< H<9 57HI5@ ;FCKH< F5H9








GD97HF5@ 89BG=HM 69HK99B H<9 F5H9G C: ;FCKH< C: H<9  G97HCF5@ 9AD@CMA9BH G9F=9G
5B8 BCB
:5FA 9AD@CMA9BH	 GC H<5H H<9 7C
GD97HFIA 69HK99B H<=G F9
G75@98 DF=B7=D5@ 7CADCB9BH
5B8 H<9 F5H9 C: ;FCKH< C: 5;;F9;5H9 9AD@CMA9BH =G :F9EI9B7M
=BJ5F=5BH
 "&, 7CBG=89F98 5B 5@H9FB5H=J9 K5M C: 7CBGHFI7H=B; 5B =B89L C: 7CACJ9A9BHG -D97=O75@@M	
H<9M 7FCGG
G97H=CB5@@M 5J9F5;98 H<9 7CADCB9BH 5HHF=6IH56@9 HC H<9 7CAACB :57HCF :CF 957< C:
H<9 G9F=9G 6M H<9 GD97HF5@ DF=B7=D5@ 7CADCB9BH	 K<=7< =G IB=JC75@@M 89OB98 F9;5F8@9GG C: H<9
BCFA5@=G5H=CB 7<CG9B :CF 
 !=J9B H<9 K=89@M 8=V9F9BH 9AD@CMA9BH @9J9@G 57FCGG G97HCFG	 K9
7CBG=89F 5 K9=;<H98 5J9F5;9 H<5H F9P97HG F9@5H=J9 G97HCF G=N9G 5H 957< DC=BH =B H=A9
.<9 HKC 588=H=CB5@ =B8=79G 5F9 89D=7H98 =B  =;IF9 	 HC;9H<9F K=H< CIF 9GH=A5H98 :57HCF .<9
8MB5A=7 DF=B7=D5@ 7CADCB9BH =G H<9 BC=G=9GH C: H<9 H<F99 A95GIF9G	 K<=7< =G DFC656@M 8I9 HC
H<9 D<5G9 BCFA5@=G5H=CB H<5H K9 <5J9 7<CG9B .<9  "&, =B89L =G 5@GC ACF9 9FF5H=7 H<5B H<9
9GH=A5H9 C: H<9 7CAACB :57HCF DFC8I798 6M H<9 %5@A5B O@H9F GACCH<9F	 6IH GCA9H=A9G =H @958G
=H	 DFCJ=8=B; 5 ACF9 H=A9@M =B8=75H=CB C: HIFB=B; .<=G GI;;9GHG H<5H 588=B; R:CFK5F8S @C58=B;G
HC CIF 8MB5A=7 :57HCF AC89@ 7CBGH=HIH9G 5B =BH9F9GH=B; 5J9BI9 :CF F9G95F7< )J9F5@@	 H<CI;<	 CIF
GACCH<98 :57HCF DFCJ=89G 5 7@95F9F G=;B5@	 K=H< 5 G@=;<H@M <=;<9F 7CFF9@5H=CB K=H< HCH5@ BCB:5FA
9AD@CMA9BH

 %-!/%*). "*- "0-/$!- 2*-&
.<9 GD97HF5@ ' 5@;CF=H<A 89J9@CD98 =B H<9 DF9J=CIG G97H=CBG 75B 69 9LH9B898 =B G9J9F5@
=BH9F9GH=B; 8=F97H=CBG )B9 C6J=CIG DCGG=6=@=HM KCI@8 69 AC89@G K=H< AI@H=D@9 7CAACB :57HCFG
@H<CI;< H<=G KCI@8 69 =BH9BG=J9 =B BCH5H=CB	 GI7< 5B 9LH9BG=CB KCI@8 69 CH<9FK=G9 GHF5=;<H:CF

K5F8 5:H9F 895@=B; K=H< =89BH=O75H=CB =GGI9G 69:CF9 9GH=A5H=B; H<9 AC89@ "CK9J9F	 GCA9H=A9G
=H KCI@8 69 B979GG5FM HC 588 A5BM 7CAACB :57HCFG HC 589EI5H9@M 75DHIF9 H<9 CV
8=5;CB5@ 9@9

A9BHG C: H<9 5IHC7CJ5F=5B79 A5HF=79G 9J9B H<CI;< H<9 BIA69F C: D9FJ5G=J9 GCIF79G C: J5F=5H=CB =G
GA5@@ .C GCA9 9LH9BH	 H<=G :57H 9LD@5=BG H<9 GI779GG C: 5DDFCL=A5H9 :57HCF GHFI7HIF9G #B H<CG9
G=HI5H=CBG =B K<=7< =H =G B5HIF5@ HC ;FCID H<9  G9F=9G =BHC " <CAC;9B9CIG 6@C7?G	 5B 5HHF57H=J9
5@H9FB5H=J9 GC@IH=CB 5F9 6=:57HCF AC89@G K=H< HKC HMD9G C: :57HCFG
 *9FJ5G=J9 7CAACB :57HCFG H<5H 5V97H 5@@  G9F=9G
 @C7? :57HCFG H<5H CB@M 5V97H 5 GI6G9H C: H<9 G9F=9G	 GI7< 5G H<9 CB9G 69@CB;=B; HC H<9 G5A9
7CIBHFM CF F9;=CB
BANCO DE ESPAÑA 34 DOCUMENTO DE TRABAJO N.º 1619
#B  =CF9BH=B=	 !5@9G= 5B8 -9BH5B5  K9 9LD@5=B <CK HC 9U7=9BH@M 9LD@C=H H<9 GD5FG=HM
C: H<9 :57HCF @C58=B; A5HF=L C: 6=:57HCF AC89@G GC H<5H H<9 GD97HF5@ ' 5@;CF=H<A K9 DFCDCG9
=B H<=G D5D9F 75B GI779GG:I@@M 9GH=A5H9 H<9A 6M A5L=AIA @=?9@=<CC8 K=H< 5 @5F;9 BIA69F C:
G9F=9G :FCA AI@H=D@9 F9;=CBG #B H<=G F9;5F8	 =H KCI@8 69 7CBJ9B=9BH HC 9LH9B8 CIF 5@;CF=H<A HC
8MB5A=7 HF=:57HCF AC89@G	 =B K<=7< 957< 6@C7? <5G 5 6=:57HCF GHFI7HIF9 C: =HG CKB -I7< AC89@G
KCI@8 69 D5FH=7I@5F@M K9@@ GI=H98 HC H<9 5B5@MG=G C: =BH9FB5H=CB5@ 6IG=B9GG 7M7@9G IG=B; 5 @5F;9
G9H C: 7CIBHFM GD97=O7 A57FC J5F=56@9G
'CF9 ;9B9F5@@M	 K9 7CI@8 =B DF=B7=D@9 9LH9B8 CIF BIA9F=75@ DFC798IF9G HC 8MB5A=7 :57HCF
GHFI7HIF9G K=H< BCB
8=5;CB5@ =8=CGMB7F5H=7 GD97HF5@ 89BG=HM A5HF=79G 6975IG9 =B H<CG9 AC89@G
H<9 :57HCF=G5H=CB C: H<9 7CAD@9H9 @C;
@=?9@=<CC8 :IB7H=CB C: C6G9FJ98 G9F=9G 5B8 7CAACB :57HCFG
K=@@ GH=@@ 69 HFI9 (9J9FH<9@9GG	 9L79DH =B AC89@G K=H< 7CBH9ADCF5B9CIG@M 7CFF9@5H98	 K<=H9
BC=G9 =8=CGMB7F5H=7 H9FAG	 K9 KCI@8 <5J9 HC F9GCFH HC :F9EI9B7M 8CA5=B J9FG=CBG C: AI@H=J5F=5H9
F9;F9GG=CBG	 K<CG9 BIA9F=75@@M 9U7=9BH 9GH=A5H=CB K<9B  =G F9@5H=J9@M @5F;9 89G9FJ9G :IFH<9F
7CBG=89F5H=CB  CF H<5H F95GCB	 5B 9LH9BG=CB C: H<9 CN	 !=5BBCB9 5B8 ,9=7<@=B  5B5@MG=G
H<5H @CC?G 5H H<9 DFCD9FH=9G C: CIF 5@;CF=H<A 5B8 H<9 F9GI@H=B; '& 9GH=A5HCFG =B 5DDFCL=A5H9
:57HCF AC89@G =B K<=7< H<9 7FCGG
G97H=CB5@ 8=A9BG=CB =G BCB
B9;@=;=6@9 F9@5H=J9 HC H<9 H=A9 G9F=9G
8=A9BG=CB KCI@8 7CBGH=HIH9 5 J9FM J5@I56@9 588=H=CB #B :57H	 5 J9FM @5F;9 BIA69F C: G9F=9G A=;<H
7CBGH=HIH9 5 7CADIH5H=CB5@ 6@9GG=B; =B H<=G :F5A9KCF?	 H<9 F5H=CB5@9 69=B; H<5H :CF @5F;9  H<9
IBC6G9FJ56@9 :57HCFG K=@@ 69 7CBG=GH9BH@M 9GH=A5H98 6M H<9 %5@A5B
1=9B9F
%C@AC;CFCJ O@H9F	 GC
H<5H H<9 AC89@ 9V97H=J9@M 697CA9G 5 AI@H=J5F=5H9 F9;F9GG=CB AC89@
BCH<9F =BH9F9GH=B; 9LH9BG=CB KCI@8 895@ K=H< AC89@G =B K<=7< H<9 <9H9FC;9B9CIG 8MB5A=7
=AD57H C: H<9 7CAACB :57HCF CB 957< C6G9FJ98 J5F=56@9	 K<=7< =G 7<5F57H9F=G98 6M H<9 (
DC@MBCA=5@G	 75B 69 F9DF9G9BH98 6M H<9 F5H=C C: HKC @CK CF89F DC@MBCA=5@G G99 "5BB5B 
5B8 "5BB5B 5B8 (=7<C@G  :CF :F9EI9B7M 8CA5=B 9GH=A5HCFG C: GCA9 F5H=CB5@ 8=GHF=6IH98
@5; AC89@G K<9B < =G C6G9FJ56@9
 =B5@@M	 =H =G KCFH< A9BH=CB=B; H<5H 5@H<CI;< K9 <5J9 9LD@C=H98 GCA9 GD97=O7=H=9G C: 8MB5A=7
:57HCF AC89@G	 CIF DFC798IF9G 75B 69 95G=@M 9LH9B898 HC ACGH IBC6G9FJ98 7CADCB9BHG H=A9
G9F=9G DFC79GG9G	 5B8 =B D5FH=7I@5F HC 
 AC89@G 5B8 H<9 GH5H9
GD579 AC89@G IB89F@M=B;
H<9 F979BH BCK75GH=B; @=H9F5HIF9 G99  =CF9BH=B= 5B8 -9BH5B5 5 5B8 5B6IF5	 !=5BBCB9
5B8 ,9=7<@=B 	 F9GD97H=J9@M	 5B8 H<9 F9:9F9B79G H<9F9=B 19 5F9 7IFF9BH@M DIFGI=B; GCA9
C: H<9G9 F9G95F7< 5J9BI9G
BANCO DE ESPAÑA 35 DOCUMENTO DE TRABAJO N.º 1619
!"!-!)!.
6F5<5A	 % ! 5B8 %5HN	 &    RM7@=75@ IB9AD@CMA9BH G97HCF5@ G<=:HG CF 5;;F9;5H9
8=GHIF65B79GS	 063/"- 0' 0-*5*$"- $0/0.: 	 

F7=8=57CBC	 * 5B8 $CB9G	 $  R =B=H9 A=LHIF9 8=GHF=6IH=CBG	 G9EI9BH=5@ @=?9@=<CC8
5B8 H<9 ' 5@;CF=H<AS	 $0/0.&53*$" 	 T
BG@9M	   5B8 %C<B	 ,  R*F98=7H=CB A95B GEI5F98 9FFCF :CF GH5H9 GD579 AC89@G
K=H< 9GH=A5H98 D5F5A9H9FGS	 *0.&53*," 	 

5=	 $ 5B8 (;	 -  R&5F;9 8=A9BG=CB5@ :57HCF 5B5@MG=GS	 06/%"5*0/4 "/% 53&/%4 */
&$0/0.&53*$4 	 T
5B6IF5	 '	 !=5BBCB9	 	 5B8 ,9=7<@=B	 &  R(CK75GH=B;S	 =B '* @9A9BG 5B8




(=9@G9B	 ) 5B8 -7<CI	 !  R)B H<9 D5F5A9HF=N5H=CB C: 5IHCF9;F9GG=J9
AC89@G 6M D5FH=5@ 5IHC7CFF9@5H=CBGS	 063/"- 0' 6-5*7"3*"5& /"-:4*4 	 T
9F;GHFCA	 ,  RCBH=BICIG H=A9 GHC7<5GH=7 AC89@G 5B8 =GGI9G C: 5;;F9;5H=CB CJ9F




=9FA5B	 !$  "$503*;"5*0/ .&5)0%4 '03 %*4$3&5& 4&26&/5*"- &45*."5*0/	 7589A=7
*F9GG
F=@@=B;9F	  ,  *.& 4&3*&4 %"5" "/"-:4*4 "/% 5)&03:	 "C@H	 ,=B9<5FH 5B8 1=BGHCB
<5A69F@5=B	 ! 5B8 ,CH<G7<=@8	 '  RF6=HF5;9	 :57HCF GHFI7HIF9	 5B8 A95B
J5F=5B79
5B5@MG=G CB @5F;9 5GG9H A5F?9HGS	 $0/0.&53*$" 	 

<5A69FG	 '$ 5B8 .<CFHCB	 '  R=G7F9H9 H=A9 F9DF9G9BH5H=CB C: 7CBH=BICIG H=A9
 DFC79GG9GS	 $0/0.&53*$ )&03: 	 

<CI8<IF= 	 (	 !<CG5@ - 5B8 ,CM	   RCBH=;I=HM C: H<9 1<=HH@9 A95GIF9 :CF 5
!5IGG=5B H=A9 G9F=9GS	 *0.&53*," 	 

<IA579FC	 ,  RGH=A5H=B;  AC89@G 9U7=9BH@MS	 56%*&4 */ 0/-*/&"3 :/".
*$4 "/% $0/0.&53*$4 	 

C7<F5B9	  5B8 )F7IHH	 !"  RDD@=75H=CB C: @95GH GEI5F9G F9;F9GG=CB HC F9@5H=CB

G<=DG 7CBH5=B=B; 5IHC
7CFF9@5H98 9FFCF H9FAGS	 063/"- 0' 5)& .&3*$"/ 5"5*45*$"- 440$*"5*0/
	 

9ACG	 	 5B8 -9BH5B5	   RB ' 5@;CF=H<A :CF 7CB8=H=CB5@@M <9H9FCG?985GH=7
:57HCF AC89@GS	 063/"- 0' 64*/&44 "/% $0/0.*$ 5"5*45*$4 	 

BANCO DE ESPAÑA 36 DOCUMENTO DE TRABAJO N.º 1619
9ADGH9F	 	 &5=F8	 (	 5B8 ,I6=B	   R'5L=AIA @=?9@=<CC8 :FCA =B7CAD@9H9 85H5
J=5 H<9 ' 5@;CF=H<AS	 063/"- 0' 5)& 0:"- 5"5*45*$"- 0$*&5:  	 

=96C@8	  2 5B8 ,I896IG7<	 ! 	 R'95GIF=B; 6IG=B9GG 7M7@9G 5 AC89FB D9FGD97

H=J9S	 &7*&8 0' $0/0.*$4 "/% 5"5*45*$4	 	 

=96C@8	  2	 ,I896IG7<	 ! 5B8 FIC65	  	 R.<9 A57FC97CBCAM 5B8 H<9 M=9@8
7IFJ9 5 8MB5A=7 @5H9BH :57HCF 5DDFC57<S	 063/"- 0' $0/0.&53*$4 	 

CN	 	 !=5BBCB9	  5B8 ,9=7<@=B	 &  R EI5G= A5L=AIA @=?9@=<CC8 5DDFC57< :CF
@5F;9 5DDFCL=A5H9 8MB5A=7 :57HCF AC89@GS	 &7*&8 0' $0/0.*$4 "/% 5"5*45*$4 	 

IB;9M	 '	 '5FH=B	 0& 5B8 *5;5B	 ,  R AI@H=J5F=5H9 @5H9BH :57HCF 897CADC

G=H=CB C: =BH9FB5H=CB5@ 6CB8 M=9@8 GDF958GS	 063/"- 0' 11-*&% $0/0.&53*$4 	 

IBGAI=F	 1  R 79BHF5@ @=A=H H<9CF9A :CF D5F5A9H9F 9GH=A5H=CB =B GH5H=CB5FM J97HCF
H=A9 G9F=9G 5B8 =HG 5DD@=75H=CB HC AC89@G :CF 5 G=;B5@ C6G9FJ98 K=H< BC=G9S	 //"-4 0' 5"5*45*$4
	 

IBGAI=F	 1 5B8 "5BB5B	 $  R097HCF @=B95F H=A9 G9F=9G AC89@GS	 %7"/$&4 */
11-*&% 30#"#*-*5: 	 

B;@9	 , 	 "9B8FM	   5B8 ,=7<5F8	 $
   RLC;9B9=HMS	 $0/0.&53*$"	 

B;@9	 ,  5B8 15HGCB	 '1  R CB9
:57HCF AI@H=J5F=5H9 H=A9 G9F=9G AC89@ C:
A9HFCDC@=H5B K5;9 F5H9GS	 063/"- 0' 5)& .&3*$"/ 5"5*45*$"- 440$*"5*0/ 	 

 =CF9BH=B=	 !  0/%*5*0/"- )&5&304,&%"45*$*5: 40.& 3&46-54 0/ &45*."5*0/ */'&3&/$&
"/% 4*(/"- &953"$5*0/ 8*5) "/ "11-*$"5*0/ 50 4&"40/"- "%+645.&/5	 IBDI6@=G<98 C7HCF5@ =GG9F

H5H=CB	 IFCD95B /B=J9FG=HM #BGH=HIH9
 =CF9BH=B=	 !	 !5@9G=	  5B8 -9BH5B5  R 5GH '& 9GH=A5H=CB C: 8MB5A=7 6=:57HCF
AC89@G 5B 5DD@=75H=CB HC IFCD95B =BP5H=CBS	 =B -$ %CCDA5B 5B8 . "=@@96F5B8 98G
:/".*$ "$503 0%&-4	 %7"/$&4 */ $0/0.&53*$4 	 
	 A9F5@8
 =CF9BH=B=	 ! 5B8 *@5B5G	   64: 30(3"..&  4&3 "/6"- 00-4 "/% 3"$5*$&4 '03
64*/&44 :$-& /"-:4*4 */ 5)& 6301&"/  /*0/ $C=BH ,9G95F7< 9BHF9 C: IFCD95B CAA=GG=CB
<HHD=DG7>F7979IFCD59IO@958A=BF9DCG=HCFMG:5OB9DFCGC:HK5F9/-3
A5BI5@D8:
 =CF9BH=B=	 ! 5B8 -9BH5B5	  5 R(9;@97H98 G9F=5@ 7CFF9@5H=CB H9GHG =B 

AC89@GS	  	 

 =CF9BH=B=	 ! 5B8 -9BH5B5	  6 RMB5A=7 GD97=O75H=CB H9GHG :CF 8MB5A=7 :57HCF
AC89@GS	 A=A9C	 ' #
 =CF9BH=B=	 !	 -9BH5B5	  5B8 -<9D<5F8	 (  R&=?9@=<CC8 9GH=A5H=CB C: @5H9BH ;9B

9F5@=G98 ," GHFI7HIF9GS	 $0/0.&53*$" 	 

 CFB=	 '	 "5@@=B	 '	 &=DD=	 ' 5B8 ,9=7<@=B	 &  R.<9 ;9B9F5@=N98 8MB5A=7 :57HCF
AC89@ =89BH=O75H=CB 5B8 9GH=A5H=CBS	 &7*&8 0' $0/0.*$4 "/% 5"5*45*$4 	 

BANCO DE ESPAÑA 37 DOCUMENTO DE TRABAJO N.º 1619
 CFB=	 '	 "5@@=B	 '	 &=DD=	 ' 5B8 45V5FCB=	 *  RMB5A=7 :57HCF AC89@G K=H<
=BOB=H9
8=A9BG=CB5@ :57HCF GD579G CB9
G=898 F9DF9G9BH5H=CBGS	 063/"- 0' $0/0.&53*$4 	


 CFB=	 ' 5B8 &=DD=	 '  R.<9 ;9B9F5@=N98 8MB5A=7 :57HCF AC89@ F9DF9G9BH5H=CB
H<9CFMS	 $0/0.&53*$ )&03: 	 

 CFB=	 ' 5B8 &=DD=	 '  R.<9 ;9B9F5@ 8MB5A=7 :57HCF AC89@ CB9
G=898 F9DF9G9BH5H=CB
F9GI@HGS	 063/"- 0' $0/0.&53*$4 	 

 FI<K=FH<
-7<B5HH9F	 -  */*5& .*9563& "/% "3,07 48*5$)*/( .0%&-4	 -DF=B;9F
!9K9?9	 $   R.<9 8MB5A=7 :57HCF 5B5@MG=G C: 97CBCA=7 H=A9 G9F=9G AC89@GS	 =B 




!9K9?9	 $  5B8 -=B;@9HCB	 %$  R'5L=AIA @=?9@=<CC8 7CBOFA5HCFM :57HCF 5B5@MG=G
C: 97CBCA=7 H=A9 G9F=9GS	 /5&3/"5*0/"- $0/0.*$ &7*&8 	 

!<MG9@G	 	 %<5@5:	 & 5B8 0C8CIBCI	   R-=AI@5H=CB 65G98 =B:9F9B79 =B ACJ=B;
5J9F5;9 AC89@GS	 //"-&4 %=$0/0.*& &5 %& 5"5*45*26& 	 

!YA9N	 0  R.<F99 9EI=J5@9BH A9H<C8G :CF O@H9F=B; OB=H9 BCBGH5H=CB5FM H=A9 G9F=9GS	
063/"- 0' 64*/&44 "/% $0/0.*$ 5"5*45*$4 	 

!CIF=WFCIL	 	 'CB:CFH	  5B8 ,9B5I@H	   R ;9B9F5@ :F5A9KCF? :CF :57HCF AC8

9@GS	 A=A9C	 #(-
!CIF=WFCIL	 	 'CB:CFH	  5B8 ,9B5I@H	   R#B8=F97H =B:9F9B79S	 063/"- 0' 11-*&%
$0/0.&53*$4 	 -
-
!F9;CFM	 1	 "958	  5B8 ,5MB5I@8	 $  R'95GIF=B; KCF@8 6IG=B9GG 7M7@9GS	
/5&3/"5*0/"- $0/0.*$ &7*&8 	 

"5A=@HCB	 $  RB5@MG=G C: H=A9 G9F=9G GI6>97H HC 7<5B;9G =B F9;=A9S	 063/"- 0'
$0/0.&53*$4 	 

"5BB5B	 $  R.<9 9GH=A5H=CB C: F9@5H=CBG<=DG =BJC@J=B; 8=GHF=6IH98 @5;GS	 $0/0
.&53*$" 	 

"5BB5B	 $  R.<9 9GH=A5H=CB C: A=L98 ACJ=B; 5J9F5;9 5IHCF9;F9GG=J9 GMGH9AGS	
*0.&53*," 	 

"5BB5B	 $ 5B8 (=7<C@@G	    R.<9 9GH=A5H=CB C: A=L98 F9;F9GG=CB	 5IHCF9;F9GG=CB	
ACJ=B; 5J9F5;9	 5B8 8=GHF=6IH98 @5; AC89@GS	 $0/0.&53*$" 	 

"5FJ9M	   03&$"45*/( 4536$563"- .0%&-4 "/% 5)& "-."/ <-5&3	 5A6F=8;9 /B=

J9FG=HM *F9GG
"95HCB	  5B8 -C@C	 0  R#89BH=O75H=CB C: 75IG5@ :57HCF AC89@G C: GH5H=CB5FM H=A9
G9F=9GS	 $0/0.&53*$4 063/"-	 	 

BANCO DE ESPAÑA 38 DOCUMENTO DE TRABAJO N.º 1619
$9;5899G<	 ( 5B8 !! *9BB577<=  R.<9 69<5J=CF C: =BH9F9GH F5H9G =AD@=98 6M H<9
H9FA GHFI7HIF9 C: IFC8C@@5F :IHIF9GS	 063/"- 0' 0/&: 3&%*5 "/% "/,*/( 	 

$IB;657?9F	  5B8 -$ %CCDA5B  R&=?9@=<CC8
65G98 8MB5A=7 :57HCF 5B5@MG=G :CF
A95GIF9A9BH 5B8 :CF975GH=B;S	 $0/0.&53*$4 063/"- 	 

&5K@9M	 ( 5B8 '5LK9@@	   "$503 "/"-:4*4 "4 " 45"5*45*$"- .&5)0%	 B8 98	
IHH9FKCFH<G
&9<A5BB	 (	 5B8 'C89GH	 '  R.<9 9AD=F=75@ :CIB85H=CBG C: H<9 5F6=HF5;9
DF=7=B; H<9CFM S	 063/"- 0' */"/$*"- $0/0.*$4 	 

&=@=9B	  '  R-97HCF5@ G<=:HG 5B8 7M7@=75@ IB9AD@CMA9BHS	 063/"- 0' 0-*5*$"- $0/
0.: 	 

&=HH9FA5B	 , 5B8 -5F;9BH	 .$  R9H97H=B; B9IHF5@ DF=79 @9J9@ 7<5B;9G 5B8 H<9
9V97HG C: 5;;F9;5H9 89A5B8 K=H< =B89L AC89@GS	 ,9G95F7< 9D5FHA9BH 1CF?=B; *5D9F 	
 989F5@ ,9G9FJ9 5B? C: '=BB95DC@=G
&CI=G	 .   R =B8=B; C6G9FJ98 =B:CFA5H=CB IG=B; H<9 ' 5@;CF=H<AS	 063/"- 0'
5)& 0:"- 5"5*45*$"- 0$*&5: 	 	 T
'7&57<@5B	 ! 5B8 %F=G<B5B	 .  )&  "-(03*5). "/% &95&/4*0/4 1=@9M
'5;BIG	 $,  */&"3 4536$563&4	 )L:CF8 /B=J9FG=HM *F9GG
'5;BIG	 $, 5B8 (9I897?9F	 "  "53*9 %*>&3&/5*"- $"-$6-64 8*5) "11-*$"5*0/4 */
5"5*45*$4 "/% $0/0.&53*$4	 1=@9M
'5F5J5@@	   R-HC7<5GH=7 @=B95F HF9B8G AC89@G 5B8 9GH=A5HCFGS	 063/"- 0' $0/0
.&53*$4 	 

'C8M	  5B8 .5M@CF	 '*  R,9;=CB5@ JI@B9F56=@=HM H<9 75G9 C: 5GH G=5S	 063/"-
0' /5&3/"5*0/"- 0/&: "/% */"/$& 	 

*9X5	  5B8 CL	 !*  R#89BH=:M=B; 5 G=AD@=:M=B; GHFI7HIF9 =B H=A9 G9F=9GS	 063/"-
0' 5)& .&3*$"/ 5"5*45*$"- 440$*"5*0/ 	 

+I5<	  5B8 -5F;9BH	 .  R 8MB5A=7 =B89L AC89@ :CF @5F;9 7FCGG G97H=CBGS	 =B -HC7?	
$" 5B8 15HGCB	 '1 98G 64*/&44 $:$-&4 */%*$"5034 "/% '03&$"45*/(	 
	 /B=J9FG=HM C:
<=75;C *F9GG
,C;9FGCB	 ,  RB 9EI=@=6F=IA AC89@ C: G97HCF5@ F95@@C75H=CBS	 063/"- 0' 0-*5*$"-
$0/0.: 	 

,I6=B	  5B8 .<5M9F	   R' 5@;CF=H<AG :CF '& :57HCF 5B5@MG=GS	 4:$)0.&53*,"
	 

,II8	 *  RLH9BG=CBG C: 9GH=A5H=CB A9H<C8G IG=B; H<9 ' 5@;CF=H<AS	 063/"- 0'
$0/0.&53*$4 	 

BANCO DE ESPAÑA 39 DOCUMENTO DE TRABAJO N.º 1619
-5F;9BH	 .$	 5B8 -=AG	   RIG=B9GG 7M7@9 AC89@=B; K=H<CIH DF9H9B8=B; HC <5J9
HCC AI7< 5 DF=CF= 97CBCA=7 H<9CFMS	 &8 .&5)0%4 */ #64*/&44 $:$-& 3&4&"3$) 	 

-9BH5B5	   R.<9 @=?9@=<CC8 :IB7H=CB C: 7CB8=H=CB5@@M <9H9FCG?985GH=7 :57HCF AC89@GS	
//"-&4 %=$0/0.*& &5 %& 5"5*45*26& 	 

-9BH5B5	   R 57HCF F9DF9G9BH=B; DCFH:C@=CG =B @5F;9 5GG9H A5F?9HGS	 063/"- 0' $0/0
.&53*$4 	 

-9BH5B5	 	 5@NC@5F=	 ! 5B8  =CF9BH=B=	 !  R#B8=F97H 9GH=A5H=CB C: @5F;9 7CB8=

H=CB5@@M <9H9FCG?985GH=7 :57HCF AC89@G	 K=H< 5B 5DD@=75H=CB HC H<9 CK  GHC7?GS	 063/"- 0'
$0/0.&53*$4 	 

-<IAK5M	 ,	 5B8  -HCV9F  RB 5DDFC57< HC H=A9 G9F=9G GACCH<=B; 5B8 :CF975GH=B;
IG=B; H<9 ' 5@;CF=H<AS	 063/"- 0' *.& &3*&4 /"-:4*4 	 T
-=B;@9HCB	 %$  R @5H9BH H=A9 G9F=9G AC89@ C: H<9 7M7@=75@ 69<5J=CF C: =BH9F9GH F5H9GS	
/5&3/"5*0/"- $0/0.*$ &7*&8 	 

-HC7?	 $" 5B8 15HGCB	 '1  R(9K =B89L9G C: 7C=B7=89BH 5B8 @958=B; 97CBCA=7
=B8=75HCFGS	  "$30&$0/0.*$4 //6"- 	 

-HC7?	 $	 5B8 15HGCB	 ' 	 R DFC656=@=HM AC89@ C: H<9 7C=B7=89BH 97CBCA=7 =B8=

75HCFGS	 =B % &5<=F= 5B8 ! 'CCF9 98G &"%*/( &$0/0.*$ */%*$"5034 /&8 "1130"$)&4 "/%
'03&$"45*/( 3&$03%4	 5A6F=8;9 /B=J9FG=HM *F9GG
-HC7?	 $" 5B8 15HGCB	 '1  R DFC798IF9 :CF DF98=7H=B; F979GG=CBG K=H< @958=B;
=B8=75HCFG 97CBCA9HF=7 =GGI9G 5B8 F979BH 9LD9F=9B79S	 =B $" -HC7? 5B8 '1 15HGCB 98G
64*/&44 $:$-&4 */%*$"5034 "/% '03&$"45*/(	 
	 /B=J9FG=HM C: <=75;C *F9GG
.5BB9F	 '  00-4 '03 45"5*45*$"- */'&3&/$& .&5)0%4 '03 5)& &91-03"5*0/ 0' 1045&3*03
%*453*#65*0/4 "/% -*,&-*)00% '6/$5*0/4 F8 98	 -DF=B;9F
09F@5;
15HGCB	 '1 5B8 B;@9	 ,   R@H9FB5H=J9 5@;CF=H<AG :CF 9GH=A5H=CB C: 8MB5A=7
'#'#	 :57HCF	 5B8 H=A9 J5FM=B; 7C9U7=9BH F9;F9GG=CB AC89@GS	 063/"- 0' $0/0.&53*$4 	


15HGCB	 '1 5B8 %F5:H	    R.9GH=B; H<9 =BH9FDF9H5H=CB C: =B8=79G =B 5 A57FC97C

BCA=7 =B89L AC89@S	 063/"- 0' 0/&5"3: $0/0.*$4 	 

1<=HH@9	 *  R!5IGG=5B 9GH=A5H=CB =B GH5H=CB5FM H=A9 G9F=9GS	 6--&5*/ 0' 5)& /5&3/"
5*0/"- 5"5*45*$"- /45*565& 	 

BANCO DE ESPAÑA 40 DOCUMENTO DE TRABAJO N.º 1619
++!) %!.
 $! ** 0-4 "*-(0'
CADIH5H=CBG 75B 69 7CBG=89F56@M GD99898 ID 6M 9LD@C=H=B; H<9 1CC86IFM :CFAI@5 IB89F
H<9 5GGIADH=CB H<5H B9=H<9F 
 BCF 

 5F9 G=B;I@5F 5H 5BM :F9EI9B7M G99 -9BH5B5























.<9 58J5BH5;9 C: H<9G9 9LDF9GG=CBG =G H<5H 

 =G 5 8=5;CB5@ A5HF=L 5B8 
 5 G75@5F	
K<=7< ;F95H@M G=AD@=O9G H<9 7CADIH5H=CBG )B H<=G 65G=G	 H<9 HF5BG:9F :IB7H=CB C: H<9 1=9B9F






















*   
 
 
K<=7< 75B 69 95G=@M DFCJ98 6M 8=J=8=B; 6CH< G=89G 6M 

-=A=@5F@M	 H<9 HF5BG:9F :IB7H=CB C: H<9 1=9B9F





































































89BCH9G H<9 O@H9F98 J5@I9 C: > ;=J9B H<9 C6G9FJ98 G9F=9G 5B8 H<9 7IFF9BH  :FCA 
BANCO DE ESPAÑA 41 DOCUMENTO DE TRABAJO N.º 1619
 $! (%)%(' .07%!)/ .//%./%. "*- 8
#B 5BM ;=J9B F95@=G5H=CB C: H<9 J97HCF DFC79GG 	 H<9 J5@I9G C: < 7CI@8 69 F9;5F898 5G 5
G9H C: # D5F5A9H9FG 1=H< H<=G =BH9FDF9H5H=CB =B A=B8	 K9 75B 89OB9 <		 5G H<9 GD97HF5@ !&-








-=A=@5F@M	 K9 75B 89OB9 		 H<FCI;<
)






#H =G H<9B 95GM HC G99 H<5H H<9 >C=BH GD97HF5@ 89BG=HM C: <		 5B8 
	
	 K=@@ 69 6@C7?
8=5;CB5@	











K<CG9 F5B? =G    .<=G CFH<C;CB5@=G5H=CB 5@@CKG IG HC :57HCF=G9 H<9 GD97HF5@ @C;
@=?9@=<CC8
:IB7H=CB C:  5G H<9 GIA C: H<9 @C;
@=?9@=<CC8 :IB7H=CB C: <			 K<=7< =G IB=J5F=5H9	 5B8 H<9
@C;










































K<9F9 H<9 A5HF=L =B H<9 79BHF9 =G CFH<C;CB5@ #ADCFH5BH@M	 H<9 D5F5A9H9FG 7<5F57H9F=G=B; 

CB@M 9BH9F H<FCI;< H<9 OFGH 7CADCB9BH #B 7CBHF5GH	 H<9 F9A5=B=B; D5F5A9H9FG 5V97H 6CH<
7CADCB9BHG 'CF9CJ9F	 K9 75B 95G=@M G<CK H<5H
 <		  <  
	
	 	 K=H< < 5B8 
	
	 CFH<C;CB5@ 5H 5@@ @958G 5B8 @5;G
 .<9 GACCH<98 9GH=A5HCF C: < C6H5=B98 6M 5DD@M=B; H<9 1=9B9F
 %C@AC;CFCJ O@H9F HC <		
7C=B7=89G K=H< <
	
.<=G 7CBOFAG H<5H <		 7CBGH=HIH9 A=B=A5@ GIU7=9BH GH5H=GH=7G :CF <	 H<9F96M ;9B9F5@

=G=B; 95F@=9F F9GI@HG 6M $IB;657?9F 5B8 %CCDA5B 	 K<C 7CBG=89F98 AC89@G =B K<=7<
*   :CF 5@@ 
	 5B8  =CF9BH=B=	 -9BH5B5 5B8 -<9D<5F8 	 K<C @CC?98 5H H<9 F9@5H98
7@5GG C: :57HCF AC89@G K=H< H=A9
J5FM=B; JC@5H=@=HM G99 5@GC !CIF=WFCIL	 'CB:CFH 5B8 ,9B5I@H
 #B 588=H=CB	 H<9 89;F99 C: IBC6G9FJ56=@=HM C: < 89D9B8G 9L7@IG=J9@M CB H<9 G=N9 C:
*

* F9@5H=J9 HC 
 G99 -9BH5B5  :CF 5 7@CG9@M F9@5H98 8=G7IGG=CB
BANCO DE ESPAÑA 42 DOCUMENTO DE TRABAJO N.º 1619
 +!/-' .*-!.































K<9F9 	       	 K=H<         	 =G H<9 IB=EI9    R8=5;CB5@=G5

H=CBS A5HF=L H<5H HF5BG:CFAG :*( =BHC :*() 5G :*()  	:*(	 5B8  =G H<9





























































































































































































































































5F9 7CAD@9L 7CB>I;5H9G 6975IG9 

 =G "9FA=H=5B 5B8 H<9 7CB>I;5H9 C: 5 DFC8I7H =G H<9
DFC8I7H C: H<9 7CB>I;5H9G	 GC =H GIU79G HC 5B5@MG9 CB9 C: H<9A
#: K9 :IFH<9F 5GGIA9 H<5H 
   5B8 































































.<9F9:CF9	 H<9 7CADCB9BH C: H<9 G7CF9 5GGC7=5H98 HC  K=@@ 69 H<9 GIA 57FCGG :F9EI9B7=9G C:

















 =BJ9FG9@M K9=;<H98 6M H<9 GD97HF5@ 89BG=HM C: 9 G 5 F9GI@H	
BANCO DE ESPAÑA 44 DOCUMENTO DE TRABAJO N.º 1619
K9 75B IB89FGH5B8 H<=G H9FA 5G 5F=G=B; :FCA H<9 BCFA5@ 9EI5H=CB =B H<9 GD97HF5@ F9;F9GG=CB C:
= CBHC < 6IH H5?=B; =BHC 577CIBH H<9 IBC6G9FJ56=@=HM C: H<9 F9;F9GGCF
-=A=@5F@M	 H<9 7CADCB9BH C: H<9 G7CF9 5GGC7=5H98 HC H<9 D5F5A9H9FG H<5H 89H9FA=B9
 K=@@
69 H<9 7FCGG
DFC8I7H 57FCGG :F9EI9B7=9G C: H<9 DFC8I7H C: H<9 89F=J5H=J9G C: H<9 GD97HF5@ 89BG=HM
C: < K=H< H<9 8=V9F9B79 69HK99B H<9 D9F=C8C;F5A 5B8 GD97HFIA C: <
 =BJ9FG9@M K9=;<H98 6M
H<9 GEI5F98 GD97HF5@ 89BG=HM C: < #B H<=G 75G9	 K9 75B =BH9FDF9H H<=G H9FA 5G 5F=G=B; :FCA 5
A5F;=B5@ @C;
@=?9@=<CC8 :IB7H=CB :CF < H<5H H5?9G =BHC 577CIBH H<9 IBC6G9FJ56=@=HM C: <
 =B5@@M	 H<9 7CADCB9BH C: H<9 G7CF9 5GGC7=5H98 HC H<9 D5F5A9H9FG =B 
 K=@@ 69 H<9 7FCGG

DFC8I7H 57FCGG :F9EI9B7=9G C: H<9 DFC8I7H C: H<9 89F=J5H=J9G C: H<9 GD97HF5@ 89BG=HM C: 9 K=H<
H<9 8=V9F9B79 69HK99B H<9 D9F=C8C;F5A 5B8 GD97HFIA C: 9
 =BJ9FG9@M K9=;<H98 6M H<9 GEI5F98
GD97HF5@ 89BG=HM C: 9 )B79 5;5=B	 K9 75B =BH9FDF9H H<=G H9FA 5G 5F=G=B; :FCA H<9 7CB8=H=CB5@
@C;
@=?9@=<CC8 :IB7H=CB C: 9 ;=J9B < H<5H H5?9G =BHC 577CIBH H<9 IBC6G9FJ56=@=HM C: 9 
G IGI5@	 K9 75B H<9B 9LD@C=H H<9 1CC86IFM :CFAI@5	 5G =B 9LDF9GG=CBG 	  5B8 	























































































































































 '/!-)/%1! (-#%)' .*-!.
G =G K9@@ ?BCKB	 H<9 ' 5@;CF=H<A G@CKG 8CKB 7CBG=89F56@M B95F H<9 CDH=AIA G99 9;
.5BB9F  H H<5H DC=BH	 H<9 69GH DF57H=75@ GHF5H9;M KCI@8 69 HC GK=H7< HC 5 OFGH 89F=J5H=J9

65G98 A9H<C8 #B H<=G F9;5F8	 H<9 ' DF=B7=D@9 75B 5@GC 69 9LD@C=H98 HC G=AD@=:M H<9 7CADIH5H=CB
BANCO DE ESPAÑA 45 DOCUMENTO DE TRABAJO N.º 1619
C: H<9 G7CF9 .<=G F9GI@H K5G OFGH BCH98 6M &CI=G  G99 5@GC ,II8  5B8 .5BB9F 
-=B79 H<9 %I@@657? =B9EI5@=HM =AD@=9G H<5H  0  	 =H =G 7@95F H<5H 0
75B 69 C6H5=B98 5G H<9 9LD97H98 J5@I9 ;=J9B  5B8  C: H<9 GIA C: H<9 IBC6G9FJ56@9 G7CF9G









































   *	> > 
1

IH G=B79 H<9 G7CF9G 5F9 BCK 9J5@I5H98 5H H<9 J5@I9G C: H<9 D5F5A9H9FG 5H K<=7< H<9 9LD97

H5H=CBG 5F9 7CADIH98	 K9 K=@@ <5J9 H<5H
> >    
  

        

   






  *	 
*	 
 >    >   

   





















   





 >  >



























































.98=CIG 5@;96F5 G<CKG H<5H H<9G9 G7CF9G 7C=B7=89 K=H< H<9 9LDF9GG=CBG =B 5DD9B8=L  .<9M
5@GC 7@CG9@M F9@5H98 HC H<9 G7CF9G C: H<9 9LD97H98 @C;
@=?9@=<CC8G =B G97H=CB 	 6IH H<9 8=V9F9B79
=G H<5H H<9 9LD97H5H=CBG K9F9 H5?9B H<9F9 K=H< F9GD97H HC H<9 7CB8=H=CB5@ 8=GHF=6IH=CB C:  ;=J9B
 9J5@I5H98 5H 	 BCH 
BANCO DE ESPAÑA 46 DOCUMENTO DE TRABAJO N.º 1619
 +!/-' %)"*-(/%*) (/-%3





























































"9B79	 =H =G GHF5=;<H:CFK5F8 HC G99 H<5H H<9 9@9A9BHG C: H<9 6@C7? C: H<9 =B:CFA5H=CB A5HF=L













































































(CH=79 H<5H G=B79 H<9 =B:CFA5H=CB A5HF=L =G F95@	 H<9F9 K=@@ 69 75B79@@5H=CB 69HK99B H<9





























































































































BANCO DE ESPAÑA 47 DOCUMENTO DE TRABAJO N.º 1619
G=B79










































































































































K<9F9  89BCH9G H<9 "585A5F8 CF 9@9A9BH 6M 9@9A9BH DFC8I7H C: HKC A5HF=79G C: 9EI5@ G=N9
#: K9 5GGIA9 H<5H 6CH< 
 5B8 

 5F9 GHF=7H@M DCG=H=J9	 K9 75B IG9 5;5=B H<9


















































BANCO DE ESPAÑA 48 DOCUMENTO DE TRABAJO N.º 1619
  .%(+'! !3(+'! 2%/$ +0-!  +-*!..!.
 $! (* !' ) .+!/-'  !).%/4



































+)   
<  <  +





























+)   
 *(+'!/! '%&!'%$** 
/G=B; H<9 F9GI@HG =B G97H=CB 	 H<9 89F=J5H=J9 C: 

















    	 














  > > 





    	 

    





















BANCO DE ESPAÑA 49 DOCUMENTO DE TRABAJO N.º 1619










  #   #  
K<=7< =G H<9 OFGH G5AD@9 7=F7I@5BH 5IHC7CJ5F=5B79 C: < .<9F9:CF9	 H<9 9LDF9GG=CB :CF 
=G 5@ACGH =89BH=75@ HC H<9 CB9 K9 KCI@8 C6H5=B =B H<9 H=A9 8CA5=B	 K<=7< K=@@ 69 ;=J9B 6M
	 6975IG9 #    #<<  3
-=A=@5F 9LDF9GG=CBG KCI@8 5DD@M HC H<9 8MB5A=7 D5F5A9H9FG H<5H 5DD95F =B  :CF 5 ;=J9B
J5@I9 C:  =B J=9K C: 6	 G=B79 =B H<=G 75G9 =H KCI@8 69 DCGG=6@9 HC 9GH=A5H9 H<9 J5F=5B79G C:
H<9 =BBCJ5H=CBG  =B 7@CG98 :CFA
-D97=O75@@M	 H<9 D5FH=5@ 89F=J5H=J9G C: 











     	 


GC H<9 7CFF9GDCB8=B; @C;









































      	 


















































#BHI=H=J9@M	 H<9G9 D5F5A9H9F 9GH=A5H9G 5F9	 F9GD97H=J9@M	 H<9 G5AD@9 5B5@C;I9G HC H<9 J5F=5B79
C: :	 K<=7< =G H<9 F9G=8I5@ J5F=5B79 =B H<9 F9;F9GG=CB C: 9 CB 9	 5B8 H<9 G@CD9 7C9U7=9BH =B
H<9 G5A9 F9;F9GG=CB
BANCO DE ESPAÑA 50 DOCUMENTO DE TRABAJO N.º 1619
 =B5@@M	 5G :5F 5G H<9 8MB5A=7 @C58=B; D5F5A9H9FG 5F9 7CB79FB98	 H<9 A5HF=L CB H<9 @9:H <5B8






	> > *	  *	 > >






















> >  >

 >





 3+!/! '*#'%&!'%$** 
.<9 9LD97H98 @C;























































































































BANCO DE ESPAÑA 51 DOCUMENTO DE TRABAJO N.º 1619
 //! .+! -!+-!.!)//%*) %) /$! /%(!  *(%)
.<9F9 5F9 G9J9F5@ K5MG C: 75GH=B; H<9 8MB5A=7 :57HCF AC89@ =B   =BHC GH5H9
GD579 :CFA5H	
6IH H<9 ACGH GHF5=;<H:CFK5F8 CB9 =G HC 7CBG=89F 5 <I;9 GH5H9 J97HCF C: 8=A9BG=CB 	
 =B K<=7<
H<9 	 DFC79GG :CF H<9 7CAACB :57HCF =G KF=HH9B 5G 5 HF=J5F=5H9  =B < < +
5B8 H<9  	 DFC79GG9G :CF H<9 GD97=O7 :57HCFG 5F9 KF=HH9B 5G OFGH CF89F 6=J5F=5H9 G
=B 9 : G 5 F9GI@H	 K9 75B KF=H9 H<9 A95GIF9A9BH 9EI5H=CB K=H<CIH 5B 9FFCF H9FA 5G
  
  < < +9 :    9 :    9 :
5B8  =G 5B   	  
 A5HF=L K=H< HMD=75@ FCK 9EI5@ HC
( (               














































-       
K=H< 5 6@C7? 8=5;CB5@ 7CJ5F=5B79 A5HF=L :CF =HG =BBCJ5H=CBG





           
           

         


    
   

          
         

         











   
    	
    
  
  







    	
 

BANCO DE ESPAÑA 52 DOCUMENTO DE TRABAJO N.º 1619






































































Figure 1: A model with N = 10 series
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Figure 2: A model with N = 100 series
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Figure 3: Total nonfarm employment and smoothed employment factor (annualised monthly
frequency)
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Figure 4: Total nonfarm employment and non-parametric factor estimators (annualised monthly
frequency)
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Table 1: Performance of the Indirect Inference procedure for univariate Arma(1,1)
α β σ2f Relative time
True values 0.95 -0.50 1.00
GMM 0.9428 (0.0291) -0.4457 (0.1461) 1.1200 (0.2496) 0.0029
Ind. Inf. (1 iteration) 0.9431 (0.0287) -0.4453 (0.1169) 1.1087 (0.2509) 0.0080
Ind. Inf. (3 iterations) 0.9429 (0.0287) -0.4473 (0.1117) 1.1076 (0.2477) 0.0208
Ind. Inf. (5 iterations) 0.9432 (0.0286) -0.4472 (0.1116) 1.1063 (0.2463) 0.0338
Iterated Ind. Inf. 0.9432 (0.0286) -0.4472 (0.1115) 1.1063 (0.2463) 0.0375
Direct ML (Quasi-Newton) 0.9432 (0.0286) -0.4472 (0.1115) 1.1063 (0.2463) 1
True values 0.95 0.50 1.00
GMM 0.9428 (0.0430) 0.4805 (0.1532) 1.0198 (0.1201) 0.0028
Ind. Inf. (1 iteration) 0.9420 (0.0344) 0.4800 (0.0856) 1.0093 (0.1133) 0.0073
Ind. Inf. (3 iterations) 0.9420 (0.0335) 0.4814 (0.0816) 1.0079 (0.1137) 0.0190
Ind. Inf. (5 iterations) 0.9420 (0.0334) 0.4816 (0.0818) 1.0079 (0.1139) 0.0307
Iterated Ind. Inf. 0.9420 (0.0334) 0.4817 (0.0818) 1.0074 (0.1135) 0.0384
Direct ML (Quasi-Newton) 0.9420 (0.0334) 0.4817 (0.0818) 1.0074 (0.1135) 1
True values 0.95 0.70 1.00
GMM 0.9079 (0.0936) 0.6633 (0.2522) 1.0488 (0.1928) 0.0023
Ind. Inf. (1 iteration) 0.9475 (0.0484) 0.6941 (0.1230) 1.0217 (0.1501) 0.0068
Ind. Inf. (3 iterations) 0.9464 (0.0456) 0.6924 (0.1027) 1.0126 (0.1294) 0.0172
Ind. Inf. (5 iterations) 0.9445 (0.0421) 0.6892 (0.0906) 1.0036 (0.1156) 0.0288
Iterated Ind. Inf. 0.9432 (0.0402) 0.6853 (0.0805) 0.9993 (0.1099) 0.0972
Direct ML (Quasi-Newton) 0.9424 (0.0396) 0.6837 (0.0786) 0.9970 (0.1075) 1
Monte Carlo medians and (interquartile ranges) of estimated parameters and computation time relative to direct
maximization of the log-likelihood. Model: (1− αL)xt = (1− βL)ft. Sample length=300. Replications=2,000.
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Table 2: Convergence properties of the EM algorithm
% maximum distance covered Log-likelihood. Relative time.
Initial values 0 -11519.2457 0
5 EM iterations 70.36 -4695.3231 0.0158
10 EM iterations 76.63 -4687.7697 0.0317
300 EM iterations 98.83 -4669.6352 0.9503
5 EM iterations + QN 100 -4669.5494 0.5341
10 EM iterations + QN 100 -4669.5494 0.5174
QN 100 -4669.5494 1
Monte Carlo averages of the percentage of the maximum distance covered, of the log-likelihood values and of the
computation time relative to Quasi-Newton. The maximum distance is assumed to be the L2 norm of the difference
between the parameter initial values and the QN estimates. Sample length=300. Replications=100.
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Table 3: Sample of NAICS 3-digits sectors for estimating the employment index
Oil and gas extraction (211) Warehousing and storage (493)
Mining, except oil and gas (212) Publishing industries, except Internet (511)
Support activities for mining (213) Motion picture and sound recording industries (512)
Construction of buildings (236) Broadcasting, except Internet (515)
Heavy and civil engineering construction (237) Telecommunications (517)
Specialty trade contractors (238) Data processing, hosting and related services (518)
Wood products (321) Other information services (519)
Nonmetallic mineral products (327) Monetary authorities - central bank (521)
Primary metals (331) Credit intermediation and related activities (522)
Fabricated metal products (332) Securities, commodity contracts, investments, etc. (523,5)
Machinery (333) Insurance carriers and related activities (524)
Computer and electronic products (334) Real estate (531)
Electrical equipment and appliances (335) Rental and leasing services (532)
Transportation equipment (336) Lessors of nonfinancial intangible assets (533)
Furniture and related products (337) Administrative and support services (561)
Miscellaneous durable goods manufacturing (339) Waste management and remediation services (562)
Food manufacturing (311) Ambulatory health care services (621)
Textile mills (313) Hospitals (622)
Textile product mills (314) Nursing and residential care facilities (623)
Apparel (315) Social assistance (624)
Paper and paper products (322) Performing arts and spectator sports (711)
Printing and related support activities (323) Museums, historical sites, and similar institutions (712)
Petroleum and coal products (324) Amusements, gambling, and recreation (713)
Chemicals (325) Accommodation (721)
Plastics and rubber products (326) Food services and drinking places (722)
Miscellaneous nondurable goods manufacturing (312,6) Repair and maintenance (811)
Wholesale trade, durable goods (423) Personal and laundry services (812)
Wholesale trade, nondurable goods (424) Membership associations and organizations (813)
Electronic markets and agents and brokers (425) Federal, except U.S. Postal Service
Motor vehicle and parts dealers (441) State government, excluding education
Furniture and home furnishings stores (442) Local government, excluding education
Electronics and appliance stores (443)
Building material and garden supply stores (444)
Food and beverage stores (445)
Health and personal care stores (446)
Gasoline stations (447)
Clothing and clothing accessories stores (448)
Sporting goods, hobby, book, and music stores (451)
General merchandise stores (452)






Transit and ground passenger transportation (485)
Pipeline transportation (486)
Scenic and sightseeing transportation (487)
Support activities for transportation (488)
Couriers and messengers (492)
Notes: NAICS 3-digit codes in parentheses.
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Table 4: Dynamic loadings estimates
Series ci,0 std.err. ci,1 std.err. Series ci,0 std.err. ci,1 std.err.
1 0.510 (0.458) -0.183 (0.458) 42 0.956 (0.401) -0.469 (0.400)
2 0.606 (0.542) -0.201 (0.542) 43 0.026 (0.394) 0.275 (0.395)
3 0.233 (0.657) 1.180 (0.663) 44 0.049 (0.748) 0.178 (0.748)
4 1.757 (0.335) -0.957 (0.331) 45 1.080 (0.235) -0.522 (0.232)
5 2.004 (0.499) -1.343 (0.494) 46 0.279 (0.608) -0.136 (0.608)
6 2.195 (0.316) -1.351 (0.308) 47 -0.520 (0.461) 0.444 (0.461)
7 2.457 (0.385) -1.445 (0.377) 48 -0.341 (1.523) 0.836 (1.524)
8 2.031 (0.297) -1.226 (0.288) 49 0.572 (0.299) 0.011 (0.300)
9 1.582 (0.295) -0.135 (0.300) 50 0.312 (0.663) 0.241 (0.665)
10 1.060 (0.141) 0.038 (0.149) 51 0.877 (0.266) -0.486 (0.264)
11 0.720 (0.183) 0.479 (0.195) 52 0.290 (0.135) 0.247 (0.140)
12 0.447 (0.169) 0.236 (0.172) 53 1.518 (0.908) -1.227 (0.906)
13 0.741 (0.226) 0.166 (0.232) 54 -0.245 (0.216) 0.654 (0.221)
14 1.839 (0.483) -1.042 (0.478) 55 0.136 (0.232) 0.163 (0.233)
15 2.068 (0.243) -1.060 (0.234) 56 0.822 (0.339) -0.617 (0.338)
16 0.625 (0.168) -0.224 (0.167) 57 0.622 (0.430) 0.067 (0.430)
17 0.159 (0.200) -0.069 (0.200) 58 -0.018 (0.480) 0.106 (0.480)
18 2.786 (0.448) -1.992 (0.437) 59 0.030 (0.139) 0.010 (0.139)
19 2.037 (0.412) -1.298 (0.406) 60 0.212 (0.220) 0.337 (0.223)
20 1.760 (0.462) -1.068 (0.458) 61 0.029 (0.109) 0.040 (0.109)
21 0.677 (0.154) -0.289 (0.153) 62 0.416 (0.193) -0.174 (0.192)
22 0.391 (0.180) 0.212 (0.185) 63 0.456 (0.268) 0.212 (0.272)
23 0.329 (0.451) -0.316 (0.451) 64 -0.610 (0.745) 0.847 (0.746)
24 0.168 (0.132) 0.067 (0.133) 65 2.734 (0.272) -1.932 (0.255)
25 1.542 (0.236) -0.694 (0.232) 66 0.261 (0.323) -0.031 (0.323)
26 0.568 (0.358) -0.319 (0.357) 67 0.260 (0.085) -0.267 (0.085)
27 0.614 (0.098) -0.169 (0.098) 68 0.073 (0.063) -0.051 (0.063)
28 0.593 (0.125) -0.367 (0.123) 69 -0.092 (0.090) 0.038 (0.090)
29 0.778 (0.156) -0.502 (0.154) 70 -0.195 (0.301) 0.273 (0.301)
30 1.187 (0.136) -0.819 (0.132) 71 -1.157 (0.970) 1.437 (0.971)
31 2.035 (0.261) -1.352 (0.252) 72 0.093 (0.429) 0.174 (0.429)
32 1.547 (0.437) -0.925 (0.434) 73 0.736 (0.496) -0.374 (0.495)
33 1.668 (0.275) -1.202 (0.269) 74 0.953 (0.262) -0.544 (0.261)
34 0.119 (0.136) 0.031 (0.137) 75 0.683 (0.162) -0.479 (0.160)
35 0.171 (0.194) -0.006 (0.194) 76 0.967 (0.204) -0.587 (0.202)
36 0.205 (0.187) -0.016 (0.187) 77 0.520 (0.161) -0.310 (0.160)
37 1.621 (0.365) -1.326 (0.362) 78 0.182 (0.149) -0.134 (0.149)
38 1.238 (0.565) -0.821 (0.563) 79 -0.717 (1.330) 0.442 (1.329)
39 0.512 (0.318) -0.326 (0.318) 80 -0.156 (0.113) 0.203 (0.113)
40 0.828 (0.277) -0.303 (0.276) 81 -0.155 (0.137) 0.195 (0.137)
41 0.581 (0.420) -0.128 (0.420)
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Table 5: ARMA parameter estimates
Series α std.err. β std.err. ψ std.err. Series α std.err. β std.err. ψ std.err.
x 0.969 (0.015) -0.448 (0.092) 1.000
1 0.974 (0.017) 0.828 (0.044) 60.096 (4.986) 42 0.695 (0.092) 0.347 (0.120) 40.336 (3.358)
2 0.722 (0.130) 0.528 (0.159) 78.369 (6.502) 43 0.000 0.000 46.122 (3.826)
3 0.903 (0.034) 0.470 (0.069) 112.757 (9.371) 44 -0.299 (0.276) -0.473 (0.255) 144.746 (12.001)
4 0.941 (0.031) 0.754 (0.060) 29.177 (2.465) 45 0.000 0.000 15.325 (1.288)
5 0.000 0.000 70.792 (5.926) 46 0.468 (0.088) 0.830 (0.055) 211.881 (17.568)
6 0.961 (0.024) 0.811 (0.052) 24.725 (2.125) 47 0.000 0.000 63.006 (5.227)
7 0.898 (0.062) 0.767 (0.091) 37.122 (3.168) 48 0.000 0.000 689.215 (57.149)
8 0.000 0.000 22.695 (1.942) 49 -0.424 (0.221) -0.203 (0.239) 32.114 (2.673)
9 0.980 (0.014) 0.819 (0.043) 22.489 (1.908) 50 -0.043 (0.188) 0.273 (0.181) 183.986 (15.264)
10 0.983 (0.012) 0.797 (0.044) 4.482 (0.394) 51 0.000 0.000 20.391 (1.702)
11 0.978 (0.014) 0.761 (0.047) 8.523 (0.725) 52 0.935 (0.042) 0.811 (0.069) 5.039 (0.422)
12 0.913 (0.030) 0.432 (0.067) 7.197 (0.601) 53 0.087 (0.320) 0.266 (0.309) 291.773 (24.221)
13 0.981 (0.015) 0.886 (0.038) 14.162 (1.188) 54 0.000 0.000 13.672 (1.140)
14 0.025 (0.302) 0.220 (0.295) 80.586 (6.733) 55 0.968 (0.018) 0.715 (0.050) 14.950 (1.240)
15 0.931 (0.047) 0.819 (0.075) 13.359 (1.172) 56 0.954 (0.028) 0.811 (0.054) 32.269 (2.686)
16 0.921 (0.100) 0.877 (0.124) 7.852 (0.657) 57 0.934 (0.026) 0.509 (0.062) 48.497 (4.027)
17 0.653 (0.175) 0.778 (0.146) 13.743 (1.140) 58 0.000 0.000 68.358 (5.667)
18 0.000 0.000 53.176 (4.522) 59 0.933 (0.026) 0.518 (0.062) 5.091 (0.422)
19 0.000 0.000 47.095 (3.964) 60 0.944 (0.029) 0.740 (0.059) 13.408 (1.115)
20 0.975 (0.020) 0.883 (0.042) 59.655 (4.991) 61 0.900 (0.037) 0.558 (0.071) 3.167 (0.263)
21 0.969 (0.027) 0.898 (0.048) 6.569 (0.551) 62 0.000 0.000 10.871 (0.904)
22 0.000 0.000 9.236 (0.773) 63 0.000 0.000 20.938 (1.745)
23 0.000 0.000 60.368 (5.006) 64 0.924 (0.057) 0.832 (0.082) 158.608 (13.160)
24 0.937 (0.046) 0.841 (0.071) 4.965 (0.412) 65 0.000 0.000 15.862 (1.431)
25 0.903 (0.057) 0.763 (0.086) 13.737 (1.174) 66 0.000 0.000 30.885 (2.562)
26 0.000 0.000 37.754 (3.135) 67 0.974 (0.016) 0.791 (0.045) 1.986 (0.166)
27 0.937 (0.029) 0.673 (0.062) 2.344 (0.200) 68 0.935 (0.028) 0.619 (0.061) 1.084 (0.090)
28 0.000 0.000 4.314 (0.363) 69 0.961 (0.021) 0.735 (0.052) 2.248 (0.186)
29 0.966 (0.019) 0.758 (0.049) 6.406 (0.541) 70 0.000 0.000 26.847 (2.227)
30 0.908 (0.033) 0.485 (0.070) 3.934 (0.356) 71 0.000 0.000 278.380 (23.109)
31 0.970 (0.022) 0.869 (0.046) 16.520 (1.434) 72 0.032 (0.386) 0.183 (0.379) 63.386 (5.257)
32 0.000 0.000 54.725 (4.571) 73 0.000 0.000 72.657 (6.031)
33 0.870 (0.081) 0.743 (0.111) 19.082 (1.626) 74 0.055 (0.368) -0.107 (0.366) 17.384 (1.454)
34 0.000 0.000 5.503 (0.457) 75 0.000 0.000 7.423 (0.622)
35 0.000 0.000 11.180 (0.928) 76 0.843 (0.078) 0.665 (0.109) 10.737 (0.904)
36 0.000 0.000 10.322 (0.857) 77 0.000 0.000 7.504 (0.626)
37 0.000 0.000 37.501 (3.148) 78 0.879 (0.048) 0.604 (0.080) 6.007 (0.499)
38 0.000 0.000 93.621 (7.783) 79 0.000 0.000 525.057 (43.536)
39 0.000 0.000 29.886 (2.481) 80 0.942 (0.035) 0.803 (0.061) 3.619 (0.301)
40 0.000 0.000 22.070 (1.841) 81 0.000 0.000 5.515 (0.458)
41 0.000 0.000 52.014 (4.318)
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